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i 

The Era of hachUman Sen. — lUj li. HEVKRinoE, Esq., C. S. 

The object of tins paper i.s to draw aitention to ilio fsict.s tliat the 
om of LiicJiiiinaii Sen is incniioncd by Alm-l-Kazl in the Akbariiama, 
and tluit according to liim it begiui in 1110 A. 1). 

1’he ora lias Iwcii discussed by moi'e Ilian one scJiuIar, but it 
appears that its dale, or oven tlio event denoted by it, has not yet been 
positively ascertained. 

According to T)r. Mitin tho era began in ll0G-'7 and dates from the 
accession of liachhuian {nch 1, tbe giimd father of the Lnchhman wlio 
was tlethroncd by Jlalditiyar S.hdj*- According to dencinl Cniiiiingham 
the era began with the death of Laclihinan Sen I, and the first year of 
it is 1108 or II 00. 

The lirst Eumpean scholar who mentions tlic dale is, according to 
Ciiiiiiiiigliaiii, Culobrooke who nllndod to it in 1700. Afterwards ri was 
referred to by Mr. Prinsop in 1830. Hut none of these wrilers refer to 
the Abkariiuma. Apparently it was ibuiiglit that tho only meiitiou of 
the chronology of Jlengal was to be found in the Ain-i- Akbari, that 
being the only wwk of Abu-1- Eazd wbieh bad been ininslated into 
Jhiglisb. Tliero is indeed a reference to Abu-1- EazVs mention of tho 
Lachhman era in a note on tbe last page of Price's History of the 
..Miiliaraniadaiis, but the date given to it is Avrong by a tlioiisand years, 
• and tho era is wrongly called that of Lacldinian Singh. 

The way in which tho ora comes to be mentioned by Abn-1-Fazl 
is as fojlows : Akbar, as is well known, invented a new era wliieh bo 
^called tho Tarikh Ilahi or the Divine Em. It i.s usually stated that it 
began with his accession, but this is not quite correct. 'Akbar ascended 
tho throne at Kalanor on 2 Uabiu-s-sani, 1)03 A. H., corresponding to 
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14th Febl-uai'y I56(i, old stylo, lie made his Tarfkh Ilalii begin with tho 
lirst year of his reign, but he took for its comnieiiceniorit the period of 
tho vernal equinox or tho time when the sun enters. This Aries 
was the I^aiiroz of tho Persiaus and the first day of their month of 
Farwjirdin. TJiis Nauroz began on 10th Mareh, old stylo, or 21st March, 
new style, ainl so the Divine Kra began on 2 1st Mareh 1550. But fliougli 
it was mailt* to begin then, the era was not invented or at lo.'ist not 
pi'oniiilgated till 902 A. H., eori*e.sponding.to 1584 A. W. In that year 
a fjirin.in or edict was issue<l by Akbai*. Th^^ farinan“ was probably 
dm fled by^ the eminent astronomer and philosopher, called Mir Fath 
’All of Shiraz, for it was ho who corrcctc'd the Tables of Ulagh Beg 
for tho purpose of tlul new crii. The* farinan is given at pp. 10-1^5 of 
Vol. II of the Akbarnaina, Fd. Bibliotheca Indica. In it the otlier eras in 
nso ill the world arc referred to, and at p. 12, 7 lines from top, w'o have 
the iinportiiui words 

J l-IM j JU 13 jb J 

“ fji tho country of Bang (Bengil) dates are ealculatod from tho 
beginning of the reign of Lachlinian Son. From that period till now 
there have been 405 yea.r.s.’* 

Then the farm.aii goes on to irionfion the .Sjllivahan ainl Vikra.ni:i- 
ditya eras, and siates that 150t> years of the Salivahan, and Idtl of tho 
V ikramdditya era have elapsed. If wo deduct these pnrio'ls, wo get 
1584— 4G5 = 1119 A. I), for tho beginning of tho liseliliiniin Sen cm, 
1584 — 150(5 = 78 yk. I). for the begiuniug of tho Salivahan era, and 
1584 — 1(541 = — 57, i. p., 57 B. O. for tho beginning of IIks Vilcrain.-i- 
ditya cm. Those two last dates are right nocord iiig to chronologists, so 
that wo may place reliance on tho LachlimauSen one. But if Abn-l-Fazl 
is right, and it is likely that ho is right, for the date is given in a solcnm 
piildio docniiient and at a time when the Liaohliman Son era was iii 
use, Dr. Mitra and tlio alraaiiac-makors of Tirliiit are wrong about tho 
beginning of tho era ; and (lonor.il Cnuninghaiii is wrung both about 
tho date and the event cotninciiioralod by the era. 

According to Abii-l-Fazl the era began in 1119 A. 1)., i. about 
twelve years after the date given by the Tirhnt almanac-makers. 

Possibly Abu-1-Fazl is wrong, and po.ssibly too there is a misprint* in 
tho Bibliotheca Indica edition, but there is a circiimstauce which seems 
to me to corroborate Abu-I-Fazl. This is that tho Tabaq.-U-i-Nasiri says 
that hachhman liad been on tho throne for eighty years, when he was 
exptGled by Bakhtiyar Khilji (Haveriy’s translation of the Tafcaqat-i- 
Nasjin, p. 554). 


Major Price’s MS., however, innsi liave given also tlio fignros -165. 
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Now Bakhtiyiir iniilji took Nadiya apparently in 590 A. TT. = ll‘J t 
A. 1). (Tlavorty’s translation, p. 550 noto), or in 1105 A. D. according fo 
General Guniiingliain. Tf ilion [jfudiliniaii began to reign in llI0:ind 
reigned eigbLy yeai-.s, this would bring the terininalLoii of his govornnnjnt 
to lljJO A. II., whicli is a tolenibly »do^p approximation to the date.s of 
the cap'tiiro of Nadiya givem by Llavorty and (jiinninghani. If wo f.ako 
Mr. Blochinann*s date for thaf evtnit, r/c'., 1 1 OS in* 1 lOO then tlnn’o is an 
almost oomplvlo cviincidence between .Vbn-l Ka/l's dale of 1110 for tlio 
coninienceinent of Jiachiiinan Sen’s reign and I lie .statiMnent in the Tabiuplt 
of Miiihajii-d-diii that Ijaeliliniitu reigned eighty years. Tlnit i.s, if tho 
eiglity yoai'S be LakeJi lo be cihjiidar years. Ij', on tlie other hand, 
iliey arc taken to be AlLihamin.ulan or lunar yciars, they will amount to 
soniewliat leys than seven (y-eight ealend.*ir years. Afa jor Uaverly, in 
a note at p. o.'iS of liis translatii»n of (he Ibbaijal-, ipioti.'S one AI.iinslM 
Sliani Kirsad as saying In an account of (laiir that Itai Laclilinian 
raled IVoin 510 lo olH) A. II. Major Uaverty adds (hat this is correct, but 
it can only be made to agree with the T.ibagat by reidvouiiig tho eighty 
years of the reign as lunar years; fur 510 — 500 A. IT. is c(|aai to 
1110 -1105 or i lot A. I). 

Geiujral (■mmingliain’s idea, tliat Hie Lsiclihnian Son era was 
ostal)Ii.sluMl on the deatli of tlial |n*ince, is opposed to tho statemont of 
Abii-l-Ka/1, and also .seems to be i in] i reliable. It is not common either in 
the East or VV'est to begin an era wiib a deatli. Men generally dato 
from a birth or from an accession to a throne. Akbar, it is true, or- 
(lercil that the 'J’arikh Alfi, or history of a thousand years, should begin 
from tin* dc;itli of ^liihaminad, but this was a freak of despotism, occa- 
sioned a])pa.L*ontly by a superstitious aversion to the word Ifijrah, wliieli 
Avas ill-omened from its meaning ‘Mlighl.’* 

If, however, we adopt General Guniiiiigliam’s view and also lirHd that 
the Lacldi/naii 8en of tho era is tlie lather of liaklimaiiia, the last king 
of Bengal, then we^liiid that the death of tlie father and tJie birth of tho 
son occurred almost at tho .same time, and in this way Ahn-l-Ea/.rs .state- 
ment and Genenil Guniiiiigham’s may be reeoneilod. Laklimania, the last 
• king of Bengal, wa.s a posthumous .son. Whon his father died, his mother 
was far advanced in lier ])i*egiiancy, and the nol)lo.s put tho ei-owii on her 
womb and did homago to her and tho unborn child. She had herself 
hung lip head downwards for two hours, in order that the birth might ho 
delayed till an auspicious inomout. lie Avas born, and the poor motlier 
expired, and then the infant was laid on the throne. 

It is in this Avay that he is said to have reigned eighty years. I 

this boiriblo story is true, we need not wonder at Laklimania’s mis- 
fortunes. He was Puipliatically one cui von riserc parentets. Thus then 
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it may bd almost equally connect, so far as tho initial year is concerned, 
to say that tho ora be^an with tho death of lifichhman Sen, as that it 
began with tho birth of his son Liakhmania. 1 prefer, however, Abu-1- 
Fazl's statement that it began with the commencement of the reign of 
Lachhnuiii Son. Mveu if we take tliis Lach liman Sen to bo the father of 
Lakhrnaiiia, and not Lakh mania himself, still Abu-l-Fazrs date 'may bo 
correct. We do not know how long tho father reigned and if, as Jiasscu 
conjectures, ho was an usurper, his duration of iM>wer is lively to have boon * 
short. Abu-l-FazUs omission to say tliat ho over reigned at least 
implies tliat ho did not rule long. There would therefore bo no dilfi- 
culty in supposing that his reign began alxmt 1119 A. D. Perhaps an 
argument in favour of tho view, that Uio last king of Bengal or his 
father gave his name to the era, may bo derived from the fact that one 
of them founded a new dynasty and a new capital. This was a ci’rciim- 
siance likely to be marked by tho introduction of a now era. Stewart 
in his History of Bengal, p. 42, describes Lachhman, tho last king of 
Bengal, as succeeding his father Lachhman, but the authority whom ho 
seems to have followed, viz., tho author of the Tabaqat-i-Nasiri, does not 
mention ‘the father's name. The Pci*sian original will bo founil, quoted 
at p. 135 of our Journal, Part I for 1865, in Dr. Mitra's xia^ier on tho 
Sena Rajas. 

Abu-1-Fazl in his Ain, p. 414, mentions Laklmian (qu. Laclihman ?) 
as the father of Lakhmania, but ho does not doseribc him as having over 
I'eigned. In his list at p. 413, Raja Nojah is iho last king of Bengal. 
He is tho last of the sixty-one kings who, according to him, ruled Bengal 
for 4544 years. Nojah reigned three years, and then, says Abn-1-Fazl, 
the country came under the dominion of Dehli. 

It is curious that ho should say nothing* hero of Lakhmania, and 
that ip tho very next page he should toll ns that he succeeded Raja 
Nojah. Three suggestions may be made to reconcile the discrepancy, 
though none of them is quite satisfactory. 

Ist. Tho list, at p. 413, may be that of a particular family and so 
not include Lakhmania, who at all events was not a direct descendant 
of Nojah. Possibly he was not even a Kayasth. • 

2nd. The list may be that of the kings of Gaur or Lakhnauti and 
BO not include Lakhmania who had bis capital at Nadiya. 

3rd. Lakhmania may not bo included, bocauso his reign did not 
come to a natural end, but was violently interrupted by Bakhtiyar Khilji, 

Though tho Tabaqdt-i-Na^iri does not mention the father’s name, 
it represents the father as liaving reigned, and possibly Stewart combined , 
the statements of Abu-1-Fazl and the Tabaqat. 

The Tabac,4t is the bettor authority of the two probably, aud so 



5 


1888.] H. Beveridge — The Era of Lachhman Sen. 

putting it and Abu-l-Fazl’s statement together, wc may take it that 
Lacliliman the father of Tiukhmania ruled Bengal. 

Dr. Mitra, in the iiaper already quoted, desci'ibes Abu-l-Fazl as saj’ing 
that Lachhman ascendotl the tlirone in 1110 anrl reigned eight yeai’s. 
But I have not been able to lind either of these statements in Abu-1- Fa/.l. 
Apparently the Laehlifnan to whom Dr. Mitra refers is the Lakhaii Sen 
who Huecceded Dalai Sen. But Abu-l-Fazl makes him reign only seven 
years. I submit foq that clearly this Lakhan Sen or Ijaclihmau Sen 
has nothing to do witli the era wc are considering. Ho sueoeeded Ihilal 
Sen the builder of the Fort of Gaur^ and was in his turn succeeded by 
Madhava Sen who, aceouliiig to Abn-1-Fazl, reigneil ten years. Then 
came Kesava Sen who reigned tifte*eii years, tlien "Suda Sen (no doubt 
the Sura Sen of the Uajavali, quoted by Dr. Mitra at p. 1 3-1? of liis paper) 
who reigned eighteen years, and tinally ^ojali who reigned three 3 'ears. 
Thus weu liavc from Lachhman Sen or Lakhan Sen, the son of Balal, to 
Lakhraania, the sou of Lachhman, a period of forty-six yeai-s. Four 
jtrinees too intervened, so that Lakhmauia can hardly liavo been the 
grandson of LakhaiL the son of Balal. As Lakhmania reigned c'ighty 
years, liis hccjcssion must date from lil t or 1119, aeeoi-ding as we take 
1194 ur 1199 as the date of the capture of Niidiya, If then the Lakli- 
iiiatiia era took its rise witli Lakhan Sen, the son of Bahil, its first 3 'ear 
would bo in lOOS or 1073 A. D., if wo count from his death, and in 10(31 
or* lOGO, if we count from the beginning of his reign. Sueli dates, how- 
ever, would be contrary tohll the antlioHties. E venture, therefore, to 
think that tho view of Dr. Mitra and of Geiieml Cunniiigluim that the 
Laelihmau 'Sen who gavo his name to tho ei-a was the son of Balal 
Sen, is one which eaiinot bo .sustained. 

Ill connection with' this part of my subject I wish to eantioii niy 
rciulcrs against accepting the lists of kings of Bengal given in Glad.wiirs 
traiishition as a correct reinlering of the lists of Abu-l-Fazl. A reforeneo 
to tho original will show that Gladwin’s tmuslation is not quite ae- 
cui-atc. 

The last Hindu king of Bengal mentioned in Abii-l-Fazl’s list, Ain 
p, 413 Bibliotheca Indiea edition, i.s Jlaja Nojah who ruled three years. 
This is the Itaja Nee or Noujah of Gladvvin,ior he has both spellings, and 
tlic Raj& Bhoja of Lassen. Abu-l-Fazl says that when Baja Nojah died, 
the kingdom passed to Lakhmauia the sou of Itai Lat.'hhinan. He also sa^’s 
that Laklitnania ruled at Nadiya and was expelled by Bakhtiyar Khilji 
(Ain, i)i 414). 

Tn my humble opinion this Lakhmania is the Lnclihman Sen of tho 
Akbariiama, and the piiuee who gavo his name to the Lachhman eiii. 

Tho point is, 1 submit, a most interesting one ; for it eoneerns tho 
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date of tlui aocossioii of the last Hindu king of Bengal. [ trust, there- 
fore, that some one will take up the inquiry, and, if possible, rccoiicilo 
Abu-l-K.a/il with th(? almanac makera of Tirhnt. 

Coiebrooke’s date of 1104 A. H., i, e., 1700 — 092, does not agree with 
the aliiiaimcs, and it would apjicar th.at Malay iidha was the spiritual 
adviser of Tjaehhman, tlie son of Balal. In that ease it seems almost 
C(‘riiiiu that tile date 1104 is wrong. The only tiling^ apparently tha^ 
Blands in the way of the acceptance of Abu-l-l<\‘izl’s daj;o is the Tirlinb 
niinanacs. But it seems that they do not agree with one anotlier, and 
also that the compilers of them are ignorant of the origin of the era. 

It strikes me as jitiuTige that the em should lie permanent in Tirhut 
and not in other districts. Lakbmania reigned at Nadiy.i, latterly at all 
events, and I beg to suggest that inqiiiiy slioiild be made among the pandits 
and almanac-makers of Nadiya as to whether they know of and make use 
of the era.* • 

I have consulted Tieffenthaler, but T do not find that ho throw's any 
light on the matter. In one place lie gives the months as wcdl as iho 
years of the Sen Baja’s reigns, and speaks of Kesava Suii as being tlio 
soil of Balal Sen and tlic father of iVIadhavn.. This is against the notion 
that Lakhmania was tlie grandson of Ijaehhmau. In another jdaco, 
p. 473 of the account of Bengal, TieiTeiithafer gives the same list as Abii-I- 
Fazl, but adds that after Raja. Nodja there reigned seven Hindu princes 
whose names arc not known, and who ruled for lOG years. But it seems 
iliat tliis is lucrely a corru])t version of Abn-l-Fazl’s Htatement. Tho 
seven princes of Tieifentlialor aro really not the nijknow'ii descendants of 
Bajsl Nojah, but aro tho seven Sen kings ending with N»>jali. Abii-1- 
Kazl’s list of them shows that they reigned 106 .years. ^ 

TiefTcntbaler apjiarently did not get liis information direct from 
Abu-1- Nazi’s book, but from sonic later compilation. 

One important point remains to be noticed. 

At p. 397 of Dr. !Mitiu’s second ai'ticle on the ^ciia Riljsts, he gives a 
Sanscrit inscription from Buddha Gaya, and tianslates it as follows : 

“On Thursday the 121 h of the wane, in the month of Vaisakha Sam- 
vat OP year 74 after the expiration of the reign of the auspicious Laksh^ 
maiia Sena Deva.’* 

But is it not possible that the Sanscrit words moan tho 74th year 
of tlie reign of Lachhman Seiia ? In other words that tho date is a 
Jnlus or regnal era. 

If so, all our diilieuUies seem to be at an end, for no king is i^orded 
to have reigned .eighty years except the last Soua king, i. e., Lachhman. * 

* [The RnggeaLed enquiry is being mode, and its result will subsequently bo 
communicated. Ei).~i • 
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■J’lio 7-Jstli year iriiisi, tliercforo, be the year of his reij^n, and it follows 
that the ora originated with him. If Abu-I-Fazl is correct, a.iid iny 
reading of the Sanscrit inscription adniiss'ble, thc*u tlic date of tlio 
inscription is 1119 + 47 = 1 llKi A. Jl. 

knowledge of Sanscrit is exceedingly small, but it looks to mo 
as if the "words of the inscription might bear the above interpretation. 

Possibly it was because it never occurred to any one that a reign 
could last Novenly-fpiir years, *thai it was taken for grantt;d that the 
scv'euty-fjjur 3 *ears niiist uieaii ^ears after the fx[iiiy of the reign. 

till stiniv Jviilurinib ITibcs. — Dij W. Jlf P. Dl.'ivj'.u.* 

The A^nrn. 

Ifiihiitt /, — 'Pile Asiirs, a sinull tribe, speaking adiahad of the Kolariaii 
laiig:iagi«i arc t<i be found only in tlie oxtroinc’ west of the lioharilaga 
districl. They ai-e iron-snielters b_^ profession. 

(Jrtfjiii fiiit/ Iiiit/oiif. — 'J’liey appear to have consIdoral)le traditions 
in eonnoci ion wit h their formei’ liisi<iry. The following is flic story 
I'egarding their origiii, and general hislory. In anciimt limes tliey 
weri* a gi’i'at people ami iuliablled the llJiaulugir and Afaiiiagir Hills 
on whiidi th(.‘re were two largo lakt*s. They were diner ai’ti.saiis, 
travelled about in palUis, and used to eat red-hot iron. They did 
not eiiltivale iJio land, but had largo herds of catlle. Then tlio 
tli-iions, ealleil Liodhas, appearetl and triek .all their e.attle, and they had 
to go into the juugU's. (The saying with roferouec to the IJr.ions 
bi'iug sli'onger is lutrn hhuf' Aftnfy terd hfi/ti UniJidy /. e., ‘the Asiirs are 
tnelvc brothers, but tlio Ljoilhas are thirteen brothers.’) Tin’s drove 
them to desperation and they took to call le-liff iug and pro_)iiignii 
tlio IJicions. (The ni^ tliolouy of the various Kolarian tribes alw.ays 
I’ofers lo till' Asiirs as robbers and tiro-eaters.) These Uraoijs, uiiablo 
to attack them in the jungles, called in the assistance of Mling’wan, 
who built a gre.at fort and invited all the vVsiirs to attend. Ueiiig 
afraid to refuse, they all came at the summons, ami wore told to enter 
tlie fort by lihag’wan, who to allay their fears went in first. After 
t.hey were all in, IJhag’wan shut the gate and disappeared from tlio 
top. He thou (ilh'il tlio fort up -with cliarcoal. When he got outside, 

* I'.Ml iiMTiii'H, ti'rins ami wordfi r|Uot€Ml hi this papiT are K]u>lltMl b^' the antlior 
as h« lirsii-tl Lbc'iii fi-inn l.hi' prapU*. 'IMio system of spelling:, m- l iMii^.liLertit ion, is tln^ 
iisii:il one ; but it siioiiM be noted that « iiitIie:ite-< the nasalisation of the prceetiing 
•vowel, . nd that «> imlieates tlio K.isteru tlaadiaii, .ir Iteng.lli, i>roiiuneiatiuii of «; 
tlms [luUir is the Hindi \i<itary Skv [intrn ; hur corrcspoiuls to IMiuU' bur or b,ir.i • great.* 
Kii.J 
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he found two AfliiVH (a brotKor and sinter) who had not g'onc iu 
with the rest, and ho made those two fix up a bellows (such as tbo 
Asiirs use for smelting iron) and imiiiolute the wliolu tribe. 'J'liosc Iwo 
woio then carried away by the Uraons, and loft in the jungles, whore 
tlioir descendants ai*e now found, being coridomriod for ever to use tlio 
bellows. They say that the Uraons brought their two ancestors iiipalkis 
from tlie far East, but they have not the slightest idea how hir, nor ^ 
wliere UhauUigir and Mainagir are situated. 

Ill diifereut parts of the Lohardaga and Chaibasa districts are 
found well finished stone, clay, glass, and metal beads, and also small 
silver coins (of the kind called ‘old Hindu piitieh coins’) which arc at- 
tributed by the people to the Asnrs, but it is dillicult to say whether 
the present Asiirs are dosceiidants of the people who used these coins 
and beads or not. 1 am credibly informed that beads similar in 
every way to these are, at tlio present day, worn by the Hliutiras about 
Darjiling, and this fact taken in conjunct ion with the Icgeiul about 
Dbaulagir appears to mo very suggestive of the true origin of these 
people. The llliagavat runtna (I, 3, 24) refers to the people of Kikata 
(Bilulr), who were in those days mostly Kols, as Asms ; and tlieso 
Asurs of Loliardnga (wlio are also Kols) stale that they have boriio 
tills name from ancient times. Wc, therefore, sei*m to have connecting 
links for tiucing the present day Asnrs from the Himalayan mountains 
to the hills of Chutiyil Nagpur. 

TithHj snh~fribcs and sc'pts . — The Asnrs as.'sumo the, title of T\I.in- 
jlii. They are divided into the following sub-tribes : Ja'it Asurs and 
Lohara- Asnrs, who smelt iron and make ploughs, <X’C. ; ’iSoiujka or 
Aganya-Asiirs and Gond-Asurs, w'ho* smelt iron, but do not mako 
ploughs, <fec. All these suh-tribes have iumimerablo (fufors such 
as Itotc, Sikta, Aind, Topo, Korketa, Kachhuvvu, Tirki, Nag, Chitri, 
Guiidri, and Sujur, &c. 

FfsHcah and relitjions customs . — They observe the following festi- 
vals and religious customs: Mdjh-parab iu January; Vluujund in 
February ; at this festival they olTer a sacHiice of a fowl to An- 
(thariffd Derafd (the Earth God). The fowl is held by a juir o£ 
pincers, its head is placed on an anvil, and it is struck with a 
hammer, a prayer being offered with a reiiuest to be preserved 
from the sparks, that lly from red-hot iron. llariydrt in May, 
when a fowl is sacrificed to tlieir parents ; Palhjd (the God of Plenty), 
a sacririce in June ; St^ndrd, the hunting festival, in June ; <Karanh 
in August ; Sohardi in October. A sacrifice is offered to ‘ Jtdr < 
Pahdri lionyd ’ (great hill God) of a brown goat, anil to ‘ Pand*r.i 
Bemtd ’ (tbe f,aii) of a mottled fowl. These two are yearly sacrifices, 
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but may bo offered at any time. All tlio abovo sacrifico.«! are oIForo I by 
the people tliomselvos, without the assistance of ptlians. The p/ihan*, 
or priest, who must be either an Asur or a Muii^Ui offers sacrifiecs at 
the Harhnl in May, and at tlie Khatiiyari or iin-rvcst festival in Novem- 
ber. Tuesday and the ehan^o of the moon are considered j^ood times to 
offer these sacrifices. ‘The Darhd and Gliiirail are evil spirits who aHlict 
people, and when they raalco their preseiiee felt, they have to bo jjropi- 
'tiated with a H}UJi*llico, by the pahan, and politely turned out. 

Dauct‘8 . — Asurs dain^e the jhdmar, donihuf, (hariyii, hichijt, ile^aoU, 
and jatrd or khariyd. Tlicy iiso only tht) dhol and nvindar, anil they 
have no horns, flutes, cymbals t^c. 

Fond . — They eat cows, pig**, bnlTaloos, tigeVs, rats, and li/.ards, 
and also poisonous snakes, such as the iidtj and jdrd for the euro 
of lumbago. TIlo snakes* heads aro cut off, and the flesh is separat- 
ed from the bones and fried. 

Mari'iatje cn^lnnifs . — 'IMie marriage ceremonies of the Asurs are pe- 
culiar. IMie i)areuts supply the titnisseaii, but the bridegroom gives his 
share towards the feast, and also gives a ddli of its. o to tho 
[)aronts. Haroiits .arrange marrisigcs .and tho ceremony takes place at 
the bridegroom’s fatlier’s house, Tho following preparations uro made 
for a wedding. Tii front of the house a slicd of Sal branches is erected, 
ami at some little distance all round this a temporary Sal fence is put 
lip. This oiiclosiirc is called tho mnrnd-fnHd^ and in the cenfro of 
it arc planted a long b:unbou and a inangoe branch, and alongside 
of those is placed a hitjd, or basket, for storing gr.ain, which is lilled 
with earth uml jilantcil wit h a few grains of corn. The bride .and 
brulcgrooiu dim) with tho rest of the p.arty. After diiiiior they anoint 
each other all iivcr wil.U oil and turmeric and tlien retire, while tho 
rest of tho part\ enjoy themselves driiikiiig and dancing in the imtriid- 
tdml. At dawn the couple are brought forth and made to stand .at the 
fr«)nb door on a yoki; covered with khnr gi-ass, while two girls (relatives 
of botli parties) fetch two small of water and splash the happy 

pair, using twigs from the mangoo branch. The family party then 
go into tho house, ami the jiair sitting togetlier mark csiclj otljcr on 
Iho foreheads with shidur^ using their riglit-h.nnd little fingers. Tlioy 
all then go out and join the rest of the party dancing in the marmi-hind. 
After tho sun is well iiji, the married couple go homo, and tho wife coni- 
mcnces to cook to show that she has undertaken her liouseliold dufics. 

* [Thia iorm is Bpcllod soinctitnoH pnhaii RoiiirtiTnoa pd/mni Pos- 

^sibly it may bo a corx'nplioii of tlio Uiiidi brdhmint or hfimhim. C(iin]i;ira tlio llnrinoso 
for braliiniiii, iu Uigaudet's Lejend of (lointniiin, vol. T, p. footnote IS 

ISn.] 
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MaiTiagi'S uMially <4alfe place in ilaiuiary, and tluj pair to visit 
thoir parents in a year’s time. Asurs iianally marry only one wife, and 
widows nan re-marry. Tlicy must many in tlioir own tribe, but tlio 
parties lunst bo of dilTerent tjofiirs. ^[arried people can separate but 
it is consiibjred a dis.irrac'e to do so. Property descends to male heirs. 

Cti'-foiiis rrtjnrdlntj rhihJrni. — A motlnn’ is ctmsidcred uAclejui (or 
fifte(*n days aflev the l)irth of a c-hild. After this time both she and the 
child are anointed with oil and turmeric, tlio chil]r.s head is shaved, 
and it is named often after fjrandparetils, or after the day on wliieh 
it was horn, llufore dccadini^ upon a name, tiny tlirow two Ln-ains of 
rice into a bowl of water; when the propitious name is ealled, both 
{grains will siiih ami keep tep;ether. A diinujr is givtui to all relatives 
oil sueh oeeasioiis. 7’lio boys have tlieir forearms biinit, but the i^irls 
arc nut tatb)oed. I'lvciy lariye villa^^c has a DhnuLhnrlud or a bachelors’ 
hall, in front of which the hoys aiidj^irls dance. If the eblers eyteh ‘»;irls 
in the D/ianikuriifd the boys are heavily lined, and their fathers luivo to 
pay if they cannot. 

Dcalk cushiins , — The ceremonies for the dead arc as follows : — 
Those ' who die a natural death or are killed by aeeident or by vio- 
lence, are burnt on the banks of a river. Those w'ho die of any disease 
are buried and throo oi' four hir«^o stones are placed ovei* the grave, [t 
is custornaiy to feed all relatives after a death. 

The A.surs, like all Kolarian tribes, arc very blaek, and have 
nothing to boast of in the way of features, hut they are of g(»od phy- 
sique and have hardy conslilLitioiis, although they a.p[)oar to be ilyiiig 
out. 


The JSirijiijds. 

Ilahilnt . — The Birijiyas arc a small Kolarian ti-ibe to be found in 
the ])argiina.« of Jiar’w'e and (>ldieehhari in tin? Ijohardaga district-, 
and also in the neigldionrin.g Nat ivc State of Sii-’giijii. lii ajipearanee 
they are blaek with Hat faees, hut of good physique, ami many wxar 
the hair in matted locks. They are quiet, iiii warlike people (even 
those wdio live on the hills), and live by eultivation of rijo, nrld^ rdhar, 
hod!, marm, «&c. They say they come from the Mahadeo TIills, and 
the following is the story of their origin. 

Orifjin , — The god IMahsidoo made tlie figure of a horse out of clay, 
blithe was not pleased with it ; lie then made a dog, but this filso did 
not lake his fancy, so lie finally found a scarecrow and ])ut life into it, 
when it was turned into a man. Ho liked bis apfiearanoe, and so made a 
wife for him in /lie same way by aiiinuiting another scarecrow. 

Tilly'S and tiunnecllons , — The Birijiyaa sometimes take the title of 
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iMajiil or G;injlin. Tliosc living on tlic hills Jii’c callofl Paluiri^'iis, jiikI 
tliosn Sol tied on tlio jdjiins aro known as T hoy appear 

to be nearly alliod to the Agai-ias and more disiUiidly to the Asiirs. 

Jirlifflini . — Their gods are 6'o/.7V;o//7d or Lho Sun, Nliid-Boninl 
ortho Moon, .'iiid MalniiU^a^ and lliey have threes priesls of their own tribes 
to attend to these doilies. Tlie Jjead priest, natif t IViItnit', and his assis- 
tant, tlio olTer the saeri(ici*.«, and the rnj'h- is tlie eonsnlliiig pi’iest 

who decides as to*’\vhat the sjRirilieo is to Ixi. 'rii(‘ p(‘o])le tluniiselves 
oITer s.'i(M‘irK*,es to lludr de^d ancestors whom they call Miff. 

— I’ln-y keep the lollowing Ostivals, tlio Bhftffifi in 
hVhriiary, the N/zrAa/ in .\pril, the (liimi-Ptirnh fat t lie sowing sj-ason) 
iji rliiiie or .Inly, the Ktinn'l in •(httolun*, and life ^Irtr-i or h'lmr' ir,i f 
(or harvest festival) in Novmiiher. At tliis season I hey s:ierirn*i* li; 
M:ihad«*'o. Jiike all other Ivol.iriaiis they nrci fond td' dancing and 
drinking, 

Mdi'fiftfjr Cii<lihn'i. -Marriages .are arrangi'd hef ween j>a rents In .-i. 
male p,<)-!){'t\veeii ni* bi'^nL 1'he. hill Jlii’i j is. -is ha ve no //'</(>;' •, but marry 
frtnn nditi'lih oiriiig villages. They only many allei- coming of age. 
It is eiistofnary lo hny ilieir wives, the nsnal pi’ice heiiig'Ks. i*, 
wliiidi is [laid lo the parents. Tlie bridegroom supplies the t rons.‘'.eaii, 
whii'h eoiisislsor a. miw clot h d\ed 3 eJlow, b/vass bangles, I'arrings, ami 
as nuMiy ornaments as he eaii alTord. The chief* feature* of liie emv- 
inony is n big ilinni'r a.t fho bride's fathers house, lo which the brlihi- 
grnimi lias to cnnl rllnile his share in the shape of two or ihree maniivls 
of rice and several (ilnft'd.'t of riee-heer. All the relalions (»f both 
jwirlies and* niniierous' friends arc invited to the weilding I’eaNl, and 
.'ifter the iliiuier drinking and tianeiiig go on alt niglit. 'I'Ik* hill iili'iji\iis 
aimint each ollnu' willi Oil at the inarriage, but those »d’ the plains ha.ve 
adopted I he use of aindnr instead. 

Dirorrr . — A man nriy marry np lo three Avive>; ainl divoreees, 
widows ami Avidevv PI’S can re-inarry. A divorce or separation is Im- 
mally aec.onijilislied hy I he return of the Us. t ami mairiagi* i \- 
peica-s, blit tlie said evpeiist's are .seldom ruinnicd, and llm mailer 
geiu'rall^' ends in a com[»n)niise. 

(J ri'ifnr'liiitj rhildmi. — Alim' child-blrl.h the iiiother is eoii' 
sidered nnelean for leii days, and .‘:h(! has lo live and e.il apart Irom lu-r 
Juisbaiid in .a corner of the house, a door being cut af llie hack of I Me 
house for lier s[»ecial ns(’. After the e\[Mr\ «)f ihe pnij)t*r liim: she 
washes,^ piil.s on a clean dress, and comes in .at 1 1113 fi-oin door, ainl ilu* 
luishaiid Ihen blocks ii]) tlie back door, iinlll it is again iv*ipiired. 
'I'wiii.s are v<*r\ nneommon .ami one or bul h n-^n.all^ din., (diildren aie 
uaimal after dead giM.nd[»arents or great -giMii-lpareiils. U »\.s' foiv 
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arms are burnt, but f?irls are not tattooed like Mundas and Kliariyas, 
Every village lias a Dhanikurtyd * or bacliolors’ hall for the bigger 
boys, 

Oualoms conctrrnmfj the Jmtl. — ^Birijiyas can cither burn or bury their 
dead, 'riicy bury them deep and cover the surface with thorns and 
large stones in oniur to keep ofF jiickals and hyenas. (Pcrliaps this was 
the real origin of inoimmcnial stones in other countries.) 

Food. — Birijiyas arc allowed to oat buiTaloos, cows, and tho diuhmn 
snake, but they are forbidden to cat monkeys, f^og 3 and ordinary snakes. 
They effect cures by cliarriis, mesmerism, and sacrifices. Disputes 
are settled by ^mncluiyata or consultation by elders. 

The Ih'rhors, 

Uahitat. — Tho Birliors, a small tribe speaking a dialect of Iho Ko- 
larian langnago, chiefly lead a wild nomadic life among tbe,hills and 
jungles of Ohnti}"^ N%pur. They travel about in small Cf)mniiinities, 
earning a precarious living by making string from the c//f>p 
scaudvns) bark. A Few of tlioir nnrribor have, however, scftkM down 
ill dilferent parts of tho district amongst their iikm-c civilised noigdibinirs 
and taken to cuKivation. Those living in the jungles are usually very 
poor, their huts being made of leaves and branches, and meftsnring 
8 or 10 feet in length 4)y 0 foot in breadtli by 0 feet in height, tho 
doors being only 2 feet in height by IJ feet in breadth. These huts arc 
placed in a circular form, with tfic doois facing towards tho insider 
of tho circle, of wJjich the open s|)jico in the centre is k(?pt clean ainl 
used for dancing. In appcaiuiico the Birliors ai’c amongst the most 
degmded looking of Kolarian tribes. They are usually very short, 
black, and dirty-looking, some of ilio men wearing’ tho hair matted. 
They do not use 1)0 ws and arrows, and their only weapons arc small 
axes. 

Food, — Tho jungle Birliors keep neither cattle, goals, nor pigs, 
but buy ihoin when reipiircd for a feiist or sam-ifico. 'J’hoy eat cows, 
bulTaloes, goats, }>igs, fowls, rats, and monkeys, but not bears, tigers, 
jackals, dogs, snakes, li/ards, &c. For vegetables they ai*o dependent 
mostly on the jungles and tho following is a list of the cominoiiest 
kinds, vie, : 

Leaves. — Komar, Kilna, Matha, Kafai, Siri, Sanibcra, SiPwit, 
Pich’ki, OhAtoin, Mnehuri, Haini, Singh, Hong. Boots. — J laser, Dura, 
Piska, Kulii, Kimd’rl, Gethi, Bir, Semar, Karil, Ohakond. Frui/s . — 
Lariya, Kuda, Podho, Kanduwor, Bel, Dumar, Bar, Pipar, Sarai, Pitlioi-, 
Dan, Tiril, Kat’kar'ji, Sir’ka. Their women help them to make tho 
chop string, and also carry this and tho monkijy skins to tho small 
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villago markols Riinaled iioaro.si tlic jungles, and there either sell or 
barter their articles for rice, salt, and oil. The skins of monkeys are 
used for making Kol drums. 

The following is the system in which they hunt. Strong 

nets about 4 feet wide, which they make of chop, are stretched 
against u]>right posts oi“trccs in a line along the ground, for a distance 
of sevcml hundred yards. Tliey them boat n]> towards their nets, 
And the forests being almost dcunded of large trees, the monkeys 
(small, brown and long-tailed) take to the ground, and so get snared 
along with other game. 

TiUca and snh-trihes. — The Ilirhors can tell you nothing of their 
origin or history beyond the fact that they have? been ‘ Hirhors or 
juiiglo-mon, from pi’ehistoric times. They arc comnionly known amongst 
the pcfriilc of these ^jai’ts as cliopddra (chop string makers). They 
lire divided into two sub- tribes, namely Bliuliyti or wanderers, and 
Jaghi or settlors. 

Ufltfjioth and mporstilions. — Their religion is a peculiar mixture of 
Hindu and Kolarian ideas. They worship Dobi-miiv, a iriudii goddes.s ; 
Malai-mav (n*prt'S(;nte(l by a pi(*ce of wood paiutod J’lal) ; Darlni-Boijga, 
river bank god (I’opveseulod by a piece of bamboo stuck in the gi'ouiid) ; 
Kiidri-llnnga, river god; Thinhi-may. jungle goddess (ie|)r('sented by 
a .small piece of Wi)od with some shut nr on it, stuck in the ground); 
Ijiigii-miiy, carl.h goddess; Dhuka-Bonga, air god; Bir’ku or Bini-Bonga, 
hill god; Buri-may (ro])resonted by a white stone painted red on 
the top); Dailha-may (represented by an arrow head); llanuman 
(represented by a tridi/iit painted rod). ICaii’si and .Tiling.t are not ro- 
])resented by any images. They see no anomaly in w’orshijiping 
‘ Hamiin.'ni ’ and call ng monkeys. The various repre.scntativ'es of llieir 
gods aud goddessi's are placcil in a small cleared .spot fenced in wilh 
ihoins. The sun is sacritieed to once in four or five years. The 
huger communities Jliave their own pdham or ])riest, who attends to 
all the al)nvc-inciitioiie«l worthies, but the smaller camps have to content 
themselves wdtli the service.s of the Mnntf t pdfian of some neigh- 
bynving villago. 'Plie Bii'liors oll’or sacrifices to their parpnts every 
three years, taking care to avoid tlic month or months in which they 
died, and offering separate fowls to the father and mother, 
j Witchcraft. — They also have OjU is or diviiioi's, be.sidcs others who 

practise the ‘black art.’ Such persons are feared and disliked, aud 
yet often om ployed by tho.se superstitious people. If an aggri(?vod person 
wishes to have revenge, he orslic (pi-actisiiig under the instructions of 
{he Ojhd) puts a devil on the enemy or on his or her houMcliold, and very 
soon sonic one falls ilk Tlic head of the allliclcd house reftu's to the 
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Ojha, who lights a chirtig, goes through some mummery, aiul dis- 
covers the instigators of tlie obsession. Amongst the Muiulas the 
result is usually a freo light, but the Birliors take tilings more ealiiily, 
and the matter is amicably ariuiigcd by the party causing the devil- 
ment, giving the OJhd a fowl to sacrifice, with a reciucst to withdraw 
the devil. 

TJui lioalittrj art. — TKo Ojhd i.q referred to on all oeeasions of 
sickness, when he goes through the porformaue.e of fooling the wrist 
and looking wise, just like our own (|uutks. Jlis preseription is 
nothing so nasty as physic, but sim])ly t ho sacrifice of a fowl, white, 
rod or black, according to the occasion, and large or small accoi’ding to 
the means of tbo patient. Light' sicknesses, such as bi-ailache or 
stomaeb-aclic, are cured by the Ojhii putting some * artmi rhtUil * inlo 
the right baud of the patient, and turuiiig it live times round* his (the 
patient’s) head. * ^ 

Fealivah. — T3irhors keep the following Kolarian bjstivnis, viz., 
Magh-Parab in January; Pbagua, the hunting festival, in Kt'bnniry ; 
Sarhul in March; Karam and J ittiya in Soijlcmbcr; Dasni and Soliardi 
in October. 

Daveea. — They dance the //’/*/ at the ICarain and the Jilt iya, the 
Jurgd at the Phagiia and Sarlinl, and the i^uentun at other liimrs. 

Friemhhipa. — The men make kamnttlul friendships by iiuiting a 
Icaram leaf in each other’s hair, and giving each other a now piece of 
cloth; the women give pieces of cloth, but do n(»t c‘xeliange htrma 
leaves. The women also J’oim other friendships among tliomselves Iiy 
going to a river and splashing each other with* wat(;r. Tiiey then call 
each other (jaiigajal. 

ATarriage customs . — The Birhors do not marry ’unlil full grown. 
They have only one wife, and widows arc allowed to re-maiTy. They 
arc not allowed to marry out of their tribe, but they cannot marry inlo 
the same gotra, i. e., people of tlio same family name. They have such 
surnames as Sing’piiriya, Nag’puriya, Jag’san'^a, Lilnar, Beharwai-, 
SiiMiwar, Houi’roin, Mahali, &c. Parents arrange niMlrlmonial mailers, 
the price of a wife being from Tls. 3 to Rs. 5, and flio briilcgrof^m 
goes to tbo bouse of liis future faiber- in-law to get maiTicd. After 
eating and drinking, the pdham or ju’iest (one of their own triho) 
cuts the right liaud little fingers of both bride and bridegro«mi. . 
They then mark each other on ibc breastbone with tlicir blood, 
or put their blood on small pieces of cloth which they exchange and 
for three days wear round tlieir necks. After tliis eeremony ll^oy 
anoint oacb otticr’s heads with oil. Then tbo man lakes some 
dur ill bis rigliL baud which, with an ii[)ward motion, he rubs on 
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LIks ctMilro of her forclioad. She then riiLiirnM the complunciit by 
five spots of niudtit' in a perpend iciilai lino on Uio coiitrtj of 
his forehead. Tins InkuntfC or brulesin:i.id (i;oiiej;ilIy a yoiini^ relative 
")r the bride*) then comes forward and ties the cud of the bride’s adri to 
the bridej^rooni’s •janh\-hhd. The ceremony is eonelndod with drinking 
rind d:ineiii«j wliieh is kept up all nij^ht, and next morniiij; the Avholo 
party adjonviv to a river or tank and bathe. A PtcM* allowing thf> newly 
niarrierl wife to remain Avitli her Inisbaml for a few days, the parents 
t>r «<nardiaiis take lior a\^a,y and keep licr for a week or so, during 
whieh time she is feasted and well-ti;cated, and sho is tlieii made over 
to her liLishand. They usually marry in February, ^aiid at the followiii"' 
1,-nrttni ]iay a visit to tlio wife’s ])€are*iita. Ilirliors do not ai)iicar to havo 
any doliiiile enstoma as to divorce. Such oecnrrcneos ai-o very iiu- 
coinmoir amoiiiv them, hut they say that if inar-ried x^tJoplo wished to 
SCjiarato, ^horo Avaa notiiinof to hinder their doiiii' so. 

lUi^lonis mjardhtf] ckildren. — After the birth of a child, a door is 
out at I ho ba(;k of the liotise for the use of the mothei*. When tho 
child is six days’ old, its hea<l is shaved, its wliole body is rubbed with 
ijil and tariiulrie, and it is thou named oitlior after its rj-nindprironts 
or after the day on whieli it was horn. Tho i>areiits tlieii oJIi*!* a saeriMetj 
after eousnltinfj tlie Ojhd. Tho hair is sliavt'd by one of (heir own 
])eople who nets as barber for the whole eommunily'-, and who is paid a 
jniUa (about 2 i)ouud.s) of rieo b»r his serviees. All Jiiales, both 
youufj an<l ohl, haA’o their heads sliav^etl (with the oxeeptiou »)L' a 
to(» knot) at re^^iilar intervals. The l)«).ys, at tlio ay;e of lO or 12, 
havo tho Ijrteks of both rorearms burnt, the operation beim^ per- 
formed witli lighted wieks made from oiled ra*^s. The yirls, at about 
tiu* same ai»;e, are (attooed Oii the wrists, bleeps, and ankles. This opera- 
tion is pcirforined ])y yhdiit women who inAict; a ])roression of it. TIio 
inonlh of Xovomber is always chosen ns I lie most fitting- time for tho 
oper.ations of tati.Oiiii*g aiul burning. Children of both sexes roiiiiiin 
Avith their parents nntil they marry’". 

DaaLk ciLslouis . — The JJirhors first burn and then bniy their dead 
near a stream, plaeing a stone of any soi*t over the s]>ot. At a iiareiit’a 
death the y^ouiigest son has lii.s head ahaveil eloan. At tlie death of a 
child all male relatives shave the forojiart of the head, and dine with 
the bereaved xiaroiits, ainl the [jareuts themselves olfcr a sacrifice of a 
goat to Uebi or Jdalia-may. 

Thfii KJtarii/dn. 

Uahitat . — The Khari^ as, a tribe spi*aking a dialect of tho Kol laii- 
guage, ai-e chlelly tube fouud in the Soutli-Avest eoriior of tlio Loliardaga 
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district ill the parijanas of Piiilkot, Bini, Kcsolpur, and Sasia, and they 
also extend into the iieijjhbourin" native states of Gangpur, Jaspar, and 
Raignrh, some few being also fonnd in the Northern portions of tho 
Sambhiilpiir district. A few people bearing this name are said to exist 
in a most savage condition in small couimuriitics in tho Man’bhum 
and Sing’bhuni Districts ; but no one has yet ascertained if these people 
speak tJie Khariya language. 

//is/ory. — ^The Kliariyas of Pailkot and Rirn do not know any thing 
whatever about the Singbliiim Kliariyas, and state that they came ori- 
ginally from the North, by way of Roidas (Rohias), Patna, Khariya- 
ghat (in Tori pargana), and Lohardaga. This story is, I think, got 
from the Unions; for another traditibn says they came from Ihe South. 
Their earliest traditions refer back to tho days of P7tea mdfiik Munda 
who was tho father of lihel hho/far and grandfather of MadrA^ They 
were evidently from tho earliest times a good deal mixeil up with 
Mundiis, whom they look upon as elder brothers. 

Divuions. — They are divided into the following sub-trib(*s ulz . : 
Dudli-Khariya, Uer’ga- Klmri}^, Dlierkf-Khnvij’a, Khariya-Miiiidii, Perai- 
Muii(.hj,, and Khuriya-Uraon. Tho Dudh-Khariyas ranlo first. They 
may drink with tho others, but are forbidden to eat or marry with 
them. They will not eat animals that have died of disease. They can 
cat the buffalo, but not the cow. TIil others can cat cows, and the 
Perai-Muiidas are said to cat cattle that have died of disease. 

lieligion. — The religion of the Khariyns consists of the worship of 
the elements in the Snn and Aii*, tho Hills and the Rivers, and also the 
spirits of their ancestors. They also propitiate various evil spiriis, of 
whom they arc in constant dread, and they have priests called pihams 
or Baigds who go through the ceremonies • of offering up saeriHens. 
The Fdham or JJaigd is generally himself a Khariya, but iu villages 
with a largely mixed population the priest may belong to any other 
Kolariau tribe. No Hindu or Musulman can hold this ollice. The sacri- 
fices may consist of goats, fowls or biiJTuloes. 

Marriage ceremonies. — The maiTiago ceremony consists chiefly of 
eating, drinking, and dancing. The bride is taken to the house of 
her future father-in-law, where she and her intended arc anointed. 
Tho bride and bridegroom are carried about by their friends, while 
the rest of the party are dancing, and the songs (in which tho names 
of tho happy pair are introduced) are specially composed for such occa- 
sions. Tho festivities are kept up all night, and the next morning the 
whole party adjourns to the nearest tank or river, where they ‘all bathe 
and wash their, clothes, tho bride and bridegroom being carried tliore by 
their iriends ; they are, howevoi*, allowed to walk home. MaiTiages ara 
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usually arranged by the parents, and the children are wonderfiill_> 
dutiful, ns there is nothing to prevent their choosing for them- 
selves. However when make the choice they gciiemlly 

marry them at a somewliai early ago. The marriage present, consisting 
(amongst the wealthier people) of seven head of cattle, is given by the 
bi*idegroom’s father to* the father of the bride ; and a month after the 
marriage the Imdcgroom receives a present of an ox from his father- 
in-law. January and Febi'uary are the months to marry in. A Kliariya 
may marry four wives, the 1st is called liar*k£, the 2nd, MaJh'Ji ; 
the 3rd, SajJCli ; and tho 4th Chhnfki ; but besides these ho may, 
according to ,his wealth, have various concubines called Sngais and 
Dhukkns. Widows and divorcees c:iii i*emarry* but their price is 
only two head of cattle as compared with seven for a virgin. A Kha- 
I'lya man must marry in his own tribe, but from a dilVorent gofor, 
A Khariyij. woman can many a man of any Ki>larian tribe, but then 
she is onf of her own tribe, and can not eat with tlicm. A Khariya can 
marry his sister-in-law while his wife is alive, if she is lame, blind, or nn- 
friiitfnl, and if his wife leaves him ]u5 can legally claim her younger sister. 

LaiVit op divorce . — Dissolution of marriage is t.‘ffectcd by both 
pjirties going before the Zamindar and headnioii of the village, and 
d(*elan'ng themselves willing to separate. The formula is worded “ If 
T «'all him (or her) T will pay a lino of lls. 20 and receive twenty 
strokes from a shoo.” If a woman leaves her husband, ho may con- 
voke a ‘ Panehayat,’ and recover the oxen and buffaloes, ho or his 
father paid for her, cither from her father if she returns to him, or else 
from the man whom sh*c goes to live with. A woman seems to have 
no redress against her husband for desertion, but she is then allowed 
to live with any one else tfho may choose. If a husband lives happily 
with his wife for any length of time, his fathcr-in-Iaw makes liim a 
lu’csont of an ox or buffaloc. This is called a duj and is considered 
a great honour. Eitlwr idiocy or iiiUdclity can warrant ;i divorce. 

Customs regarding children . — First children are named after their 
grendparents and omens and auguries are consulted on these as well ns 
Dr« all other occasions of any moment. A week after birth the child's 
head is shaved, and tho father and mother having fasted give a big 
dinner to their friends and relatives, spending more money for a hoy 
than for a girl. The child is named a month after its birth. TIic hoys 
have their fore arms burnt, and girls are tattooed on the forehead and 
temple. , 

Festivals and dances. — The Klinriyas keep all the usual Kolarian 
festivals. In January tluy dnneo the Khnrigu wliieb is ])C'culiar to 
themselves and the LIraons. This is also the chief dance during the 
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SarhiiL* I'ostivalH wliicjh is kopt in February. Some advanced Kha- 
riyas weaf Mio Jnnao or sacred thread at this festival. The IHsu 
festival kept in March is ]»oculiar to the Kliariyaa. Tlie iiJimes of their 
dances are Khar to, Ciond^ Lalia'tiul and Thurhjd ; and they arc moro 
»MK*r^^c*tic ill their execution tJiaii the Muildiis lllid utlltT KuluriUiU tribCS* 
Their usual slininhiiit is the rico beer of the coitntry which they prepare 
for tlieinselve.s. 

Urn-'nionffs fur tho dead. — The Khariyas of the* Lohardaga district 
are a well-to-do and advaiiciiifj people, and the result is that they luivo 
acquired a number of eustorus which did not belong to tbeiii originally. 
Thus 1 believe that formerly they used only to bury their dead, hut 
now they have learnt to burn them. * Tho most approved ceremony now 
is as follows : — The body is buined with a vow that it will be burnt 
within a ccriaiii time (sometimes as much as two or three years). At 
tlie time appointed, ‘the body is exhumed and burnl., and .the bones 
and aslies are put into an earthen pot and thrown into the ehasni 
of any rock in tho vicinity of tho village or near a river. 7u snob 
cases they believe that the body waits intact for the burning cere- 
mony,* even though it bo for years. These customs refei* entirely to 
the Khapyas of tho Leliardaga di.striet, little or not liing being known 
about tho small and degciierato branches ijihabiting the mo.st jungly 
parts of Mau’bhum and Sing’bhuin, and who are said to bo in habits 
and appearance moro like tho llii'hors and Juangs. 


CoU]j1r/s or ‘ Halts ’ on the coins of Shah Nurn-d-LUn. Kdiduff/r, the son 
of Ali'bar, collected hij CirAS. J. lloDiJURS, M. II. A. »S., Associate Mcm- 
hvr, Asiatic Socicly of Jienyal* 

•So far as 1 can ascertain there are no coins before tho time of Akbar 
which bear couplets or baits of Persian poetry. T know only of two 
coins of Akbar which have couplets on them. One of these is a rupee 
stmek at Alldliabad in the 44th and 45th years of his reign. I have 
seen this rupee also without a year or month. It is said to liavo been 
struck by Jaliangir when in rebellion against bis father. The couplet 
runs thus : — 

Obv. 

Rev. .ihl All J 

7 . e. ‘ May tho coin of Allahabad bo always current like the golden 
disk of the sun and the moon in tho East and in the West of the world.’ 

• * priio ii*.Tnslation8 of tho conplotB have boon gupplied by Maalawi Mii’/.a Asliraf 

Ali of the Culcrtla Madrasah. En.] 
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The inonth Ahan eoiiios ninler the first line ainl the yoai* l'J> iiinlor 
the second one in one rupee 1 liavo. AiioLlier one has Warwnrdith Tiionlh 
find year 45. A lliird I have has uoithci* year nor inonilL. 

There is a nioliur ex (aid, Imt very rarely niei with, of Akbar’s. It 
was struck at Aj^ra towards the hitler end of his rei^n. Mr. TJie<»bjdd 
of Uedford lias one of the 4tth //d/i/ year. I have one of Tft/nndarniti::, 
40l1i year «//?/< /. Mr. Uelniorick* edited one of hOl.h yeai* {ldfit\ iiioidli 
KAnrddtlt hut which Jie reads *\jalus 5.*' "Now Akhar bejL^aii In use the 
llalii year .and Persian inoftlhs in Ids JlOtb year on liis eniiis, and he iiovct 
used the word jtih’i'f. This word befirun to lie used by J:ili:iin^{r (see 
Marsdtni 1*1. XJj aiul XIjF). yVkbav iisi*s lltihi. insle.ad iif jti/ns. 1 have 
seen .\rr. Delniei'iek’s inuliiir. It rd^ids distinetly 6^ that is 50. 

The couplet on the niohur is: — 

Obv. jj 

llov. • jy} jyi I; 5 ^ 3-cyAiii^f 

*'• e., ‘ The sun of the ,si‘al of Akbar Shah is ihe honour of lliis uoid 
feoiii) an long- as tlie earih and the .sky is adorned with tlie hiniinoiis siin. 

Struek at Agra, fsl'andarninz-- t‘J il:ilu.’ 

TJie inijit oecu|jies Ihe lowe.st lino and i.s no part of tlic eoiipiel. 
thi the revoi'se the nionlh and vear are out of the poetry. 

When flabaiigli* eaiiio to Uie Ihronc ihe A niii n-l-Omar.a eoni|n*secl a 
eoiiplot, which T liave soon on r<mnd and sr|ii;irc rupees .'<(riiek in l«;ihor 
and on I'oniid ru])('cs of Akbaruagar, Kashmir, anil Qandaiiar. It is 
na follows 


Olw. 

Rev. JJ'*M .jb 

f. <■*., ‘ Sliah Niiru-d-din .laliangir, son of Akbar H:idsh;ib, lias ivinli'reil 
the face of gold .shining like the smi and the moon.* 

Ill ilie 'Ihizak-i-J.ahaiigiri W'o are bihl that A.s;if Kh.ln was iirdi-nsl 
to make (ho following couple of haiis on large gold eoiiis, one on i.he 
obverse and one on the reverse : — 


Obverse f 


jj y k-fc- 


7. e., ‘ The divine pen has writloii on (this) gold (eoin) in b 
cli;tracier.s Shah Kiirii-d-din Jahangir.* 


■ight 


Reverse ■ 










iifij Jy=^ 

wUjf 


, 7. c., - The world beeaine illnminateil hy this eoin ns by (bo 

(consequeutly) Ajtdh^l- mtunl akaf is the dale.* 


* Jourual A. S. 15. Vol. Xl<V, l*t. 1, 187(k p. 2l)«, uiul I'l. V', fig. ij. 
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Between the lines of tlie obverse inBcri])tion the Kalirnali was 
written, while between the linos of the revciuo were to come the namo 
of the mint and the year of jalus and the IHjri year. These gold coins 
were of 100, 50, 20, and 10 tolalis. I have never seen one, and never 
heard of one being in existence. The words Affdb-i ManilaJeat give 
the date 10 14* A. II., the date of Jahangir’s Ist year. 

The first mention of a Persian month I find on^a boautifnl moliiir 
(square) of Jahangir’s. The month is Aban and the .year 5. Mint Agra. 

t 

Obv. d ^ jd 

Rev. ^jJt jy 1*11 

i. c., ‘In the month of Aban the shadow of God, Shah Ndru-d-din, 
son of Akbar Shah, stamped this coin at Agra. 1019 A. II., the 5th 
year of jalus' 

^J’his moliur is in my cabinet. Mr. Theobald of Bedford has a 
duplicate. 

Another couplet of the same year has the month Bahman and mint 
Labor.. My coin is a round rupee, several duplicates arc known. 

Obv. jyi ^ ji ^ 

llev. jy I • M 

i. c., ‘ In the month of Bahman the gold of Labor bocamo like the lu- 
minous moon, in the reign of Shah Nuru-d-din Jahangir, son of Akbar 
Shah. 1019 A. H., 6th year.’ 

Two square rupees in my cabinet have the month Bptn’ldrmnz of 
the 5th year. The first is of the Agra mint, the second of Lalior, both 
of 1019. 

Obv. j)y. 6 
Rev. uU I . I ^ 

i. e.f ‘ In the month of Isfandarmuz the Monarch of the age, Rliali 
Jahangir, son of Akbar Shdh, has stamped this coin on gold at Agra. 
1U19 A. n., 5th year.’ 

Obv. jjy ^ ^ d 

Rev. sU I • M 

i. c., ‘ In the month of Isfanddrmuz the Monarch of the p^^opIo, Shall 
Jahangir, son of Akbar Shah, stamped this coin on gold at Labor. 1019 
A. H., 5th year.’ 

1 have tj^o other square rupees of Ldhor mintage. The months ara 
Tfr and Urdibihisht, the years 0 and 1020. 



1888 .] 


21 


Shtih NvrU‘d-d{n Jalumjir, 

Obv. j}j^. \) 

Rev. »b» fcflbo jjlij 

1 . c., ‘ III the month of Tir the hing, tlio Defender of tho faith, Shah 
Jahangir, son of Akbar Shah, stamped this coin on gold at Labor.’ 

• Obv. j3^ j6 

Rev. lA ^yUj 

* i, r., ‘ In tho inqiith of Urdibihisht tho Monarch of the ago, Sliah 
Jahangir, son of Akbar Shah, stamped this coin on gold at Jjahor.’ 

One beautiful molnir which is in my cabinet has the mouthFariranZm. 
It is of tho Agra mint and the years 6 and 1020. 

Obv. ^^1 jj 1 

Rev. »1A jj;j| sIm jyj I*!)* 

{, c., ‘In the month of E’arwardin the gold of Agra became Jurainous 
like a strfr by the light of tho stamp of Shah Jahangir, son of Akbar 
Shah. 1020 A. IL, Gth year.* 

Thus it will bo seen that tho names of six of tho Persian months 
are hero woven into the couplets. I daresay tho other six rnonlhs aro 
to be found. Those aro all I have as yet seen after twenty years of 
soai’ch. 

»Somo of ihe finest rupees and mohui*s of .lahangir have ou them tho 
following couplet : — 

Obv. >1^ Ib^l oj I • I A 

Rev. j^\ • 

i. c., ‘ The king wbo is the refuge of tho world, Shah Niiru-d-diii 
Jahangir, sou of Akbar Shah, stamped this coin in the city of Agra. 
lUlb A. 11., fitli year.’ 

Tliis is oh a nioluir. On a nipec T have tho yc.ars are 4 .and 1017. 
Tho mint is Agra on both. The following substitutes Kabul for Xgra, 
and the years are (5 snul 1020. This is in my cabinet. 

Obv. I • r • 

Rev, »LA v:;j| jy 1 

i. e., ‘The king who is ihe refuge of the world, Shah Nuni-d-diii 
Jahangir, son of Akbar Shah, has stamped this coin on gold in the city 
of Kabul. 1020 A. 1 (3tli year.* 

A remarkably lino rupee has 

Obv. jy jd 13 ab 1/0 

Rev. jy>il I • r V 

z. c.y ‘ May the coin of Labor bo current in tho wofld in tho name of 
Jahangir Shah, as long as tho sky is revolving. 1027 A. 11., 13tli year.' 
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A rupee in the possession of J. D. Treraleit, Ksq., has the following 
unique couplet. Tl)c mint is Labor, and the 3 'ears are 6 and 1020, 

Obv. jyl ^ ^ jj IT* 

Rev. jJ^\ jy j 1 

i. (i.j ‘ In the month of Farwardiii tho gold of T/ihor bceslme sin 
object of jealousy to the bright moon through the light of tho stamp of 
tiahangir Slisili, the sou of Akbar Shslh.* 

Three rupees in my small collection havo tho following couplet. 
Z:ii'b-i-Ahniadabad comes along with tho first line, and Tir 2, l)i o and 
Aijar 5 along with the second, one month and 3 "ear on cacdi rupee. 

Obv. jj 'dj 4^ fcXlbo 

Rev, sti ^1^ r - d - 6 jit 

1 . c., * The lord of tho kingdom, Salim Shah, Sultan (son of) Akbar 
Shah, put a si amp on gold.' 

The following is common enough. I have four or five rupees 
with it. 

Obv. ^1 jt jd dj 

Rev. t 15^ 

{. c.f * Shah Niiru-d-din .lalningir, hon of Akbar Sluili, stamped 
the coin through the blessings of God, at Abm.adabad.' 

My cabinet has only one rupee with tho following couplet, without 
a year, the mint is Allahabad. 

Obv. ^bf 4 I 1 jjjy 

Rev. pG j 

i. r,, ‘ May the briglituess of tho gold and tho coin of Allahabad be 
lasting in tbe'’name of Jahangir Shah, (son of) Akbar Shab.* 

'The following is also in my cabinet. It is of tho Ajmir mint, and 
the years are 9 and 1023. 

Obv. )} 

Rev. jaG 2 (Im fb jy j 

i. c., ‘ The gold coin became tho light of tho world at A jmir by ibc 
light of the name of Jahangir Shah, (son of) Akbar Slulb.' 

The Qandah^ rupees of Jahangir are of two kinds : those witli 
Ilahi years and Persian months, jind those with tho following : — 

Obv, 

Rev. U’A ^:S\ ^Uw y 

i. 6*., ^ Tliuc^in of Qaiidahar became pleasant through Jahangir Shah, 
(son of) Akbar Shah.’ 
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1 have rupees of several yejirs. They are all coarsely hut deeply 
cut. A round niohuv struck at Ahmadabad is f^iven by Maradcn. I 
ol)tained a similai* oiio for Govommont last ycf*r, but tbo years woro 
dilTcTcnt. Mui-sdcn’s PI. xli, lig. DCCCLXXl, lias li and 10^8. Tlio 
couple^ is as follows : — 

Obv. t 5 r^l 

• l^ev. * J 

• II® 

I - fA ^ • 

P., ‘Oil God, may tlic.coin of Ahmad.-'ibad bo current in the East 
:un.l tlic WVst as long as the worltf exisls. 1028 A. IL., year It.* 

A small Delili iiiohur in iny cabinet has this couplet : — 

Obv. j jij f I 

Uev'. jl dj I •P’S 

t. r., * Jahangir Shah stamped the coin of triumph and victory at 
Delili through the abundaneo of the favour of Goil.^ 

AJy cabinet fiiviiishes another Ahmadabad laipec of great beauty. 
Years arc 12 and 1027. The couplet is : — 

Obv. ly’j; ^h 

Rev. I’fV 

?*. c., * May this gold (coin) be always ciiiTent in tbo seven cliines 
of tlie world through tho impression of the name of Jahangir Shah, 
the monarch of tho world. Stamped at .\hmadal);ld, l027, year 12.’ 

1 have also a poor t)iio without years and witJi only portions of tho 
couplet on it. 

The town of Mandu in tho I2th year of Jah.ingir, i. c., in 102() A. If., 
had inohurs struck in it with tho following f/alf, which I fail to ar- 
range pi'operly • 

Ob' p4) f«|i 

llev. j I r 

* i. c., * May tho coin of Mandu through tho nanio of Jah.ingir, give 
light to tho world like tho sun and the moon. 102(1, year 12.* 

Ajniir tigurcs largely as a mint in Jahangir’s tiino. Hero is aiiefher 
couplet from a inohur of that mint : — 

^ Obv. aC« 

Rev. lllA.>b jx ^ I || t • r d 

i. t\, “Tlioking I^urn-d-diii Jahangir, son of Akbar Shah, Iho 
defender of tlio faith, stamped this coin on gold at Ajmir, l(j2r», year 11.* 
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Some of the most beautiful coins of Jahangir were stinck in La- 
bor. The following couplet is on sovcral rupees in my cabinet : — 

Obv. ^ I • r 1 

Rev. jyi ^ 

1 , f,, ‘ May there always be hin^litnosB on tho face of thc coin of Lahor 
ihrongh the name of Jalnlngir Shah, (son of) Akbar. 1029, year K*/ 

I liavc two rupees of Agra with the following couplet ; — 

Obv, 

Rev. jf 

i, e., ‘ The face of gold received adornment at Agra through Jahan- 
gir Shah, (son of) Akbai* Shah.* 

The years arc 17 and 18, but with the same A. U. 10.‘12. 

This is the couplet which occupies one side of tho zodiacal coins 
of Jahangir struck in AgiA. There is, however, one exception. Tho 
inohur with Taurus on it (the full sized one) has tho following ; — 

jj 

i, e,, ‘ Tho coin of AgrJi gave adoniment to gold through Jahangir 
Shah, (son of) Akbar Shah.* 

The Ahmadabad zodiacal coins have a somewhat diJToi'ent couplet ; — 
j^J [) dM *^1 JJ 

IjtwJyw slw 

i. e,, ‘Jahangir Shah, son of Akbar- Shall, gave adornment t.o the 
gold of Ahniadabad.’ 

The couplet on the mohnrs and rupees of Nur Jahan, tho beautiful 
wife of Jahangir, is well-known. I give it a place in this eolluctiou : — 

Obv. jy^J 
Rev. j) 

i. e.f ‘By tho order of Jahangir Shah gold received a hundred adorn- 
ments through the name of Nurjahdn thc chief Queen.’ 

My cabinet contains rupees of his struck at Ahmadabad, Pat ini. 
Labor, and Agra. A mohur 1 have of hcr’s has on each side a mahrdbt 
lozenge, one of which contains ^b! and thc other | tv 

Ai* rr> One line of tho couplet occupies tho spaces above and 
below thc lozenge. 

For tho following couplet I am indebted to thc author of MnJcJh 
taxar Sair-i-Gulsh-an-i-Hind, p. 67. It is on a ru])ee of Burhanpur. 
1 have only lldhi rupees with Persian months of this mint. 
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SMh N&ru-d-din Jahangir, 

Obv. a) 

Uev. gLA^b jxt\ 

7*. f*., * The kin" tliihan^ii', kou of Akbai* S^iili, the defender of the 
faith, stamped the coin in the city of liurluiiiprir.* 

On tlie Ikieehaiialijiii mohiir of Jahaiiijir arc two couplets. TIio 
one along with the entliroricd drinking king is as follows : — 

* j3 

/. r., ‘ Fates have drawn the pickuro of Ins Majesty, the king.Tahangir, 
on the coin of gold.* ^ 

The other side of the coin lias the snn in a square in the centre. 
To the right is S b To the left is | 

Above is the first line of the following couplet, and below the sectnul 
one : — 

^1 j 

Ujf Jjij j 

7. r., ‘The Jotlovs in tiui word .lahangir and those in Allahu Akhir, 
are equal in iinmlxa’ since ilio first day.* 

The meaning of this last couplet is that the letters in the word 
Jtthnngfr and tluisii in ha.vo the Siiiiie luimerieal value 

in reckoning by the Abjiul systtnii. Thus t = 8 = o, \ = Km oO. 
i.r = 20, =‘l0, j = -iUl). Total 281). Again I = 1, J = :30, J = 
:J0, 8 r,, t = 1, == 2t), V - b>, J = 200. Total 28!). 

The couplet may be freely tniiislated llins : — 

^rii(' loiters in .laliangir’s name, 

And ill that of (iod the Cirentost 
From the iirst day liave one \alue had. 

Ami shall liasi' to I lie latest. 

There is, 1 snspbel, more than one secs on the surface hero ; — a sly 
nlteinpl to make himself ei|ijal with (hul, seeing the let levs of the name 
of Mil- king and of God were of the same luimerieal value. This coin 
>ws sirnc-k in Ajinir probably during the time 8ir 'fhomas Hoe was 
resident there. Sir Thomas tidls ns how Jahangir liveil and Imw, when 
he was very drunk, he cciild discuss religions subjects. Frohably this 
couplet was made for tJie king by some of bis tlaltming court ieis. As 
the mannfaetiiro of TdiiklH has ahvays been a favourite one with poets, 
ii need uob surprise ns that this couplet av:is made, 'flic jioct must 
haA'O known tlie numi*rieal value of every word. 

I have gwen above about ilo coin eoujilets. They aiV* as a rule pure 
poetic rubbish. I3ut they siiow how the pcnuy-a-liner of the day 
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(I stronjrly suspect they got more than a penny a line) could patch up 
into a con]>Ict the king’s iianie and iitlcs, and that of the mint i own, 
and sometimes of tlm month. They show culture of a certain kind, 
tliongh certainly not of a high or elevating order. They larc ])nrc ori- 
ental flatlery. I daresay ihcro are in other collections rupees and 
inohnrs luiariiig other couplets. I have had access to few tahinels other 
than niy own, which represciiis the meagre collection made by me in 
twenty years. 

1 wisli I eould have given figures of the ecjins. They (the coins) are 
ill my opinion belfer made than those of any other ^1 iilnnmnadaii 
country, exce])l. perliaps the coins of the early Jfhalifahs and tlioso of 
I^Iuhainmad Tiighlacp As a ride cacli^side of the coin has one lino of 
the cou]doi on it. There was ample room. In some case.s, hoivever, 
both the lines come on one sale. Kven then every letter is pei-feet. 
It is evident die-sinking and seal-cutting were arts in which the artists 
of Jahangir’s time excelled. 

The couplet went out of fashion on eoiiis in the lime of Sluih Jaluin. 
Aiirangzib revived it and Jahaudar 81inh and Uafi'ii-d-Darajat and 
’Azini SJuili, and Kiim Bnkhsh and the blind Slnih ’Alam usotl eouplcls, 
as did the lliirranis. 

On a zodiacal rupee of Jahangir, an imprint of which was made by 
General Cunningliani at Lucknow in 1840, and wliicli is now in my 
possession! liud the following quite new couplet:— 

{. e., * I’lic gold coin became bright at b’afhpur throngli the light of 
the name of Jjiliangir Shah, (the son) of Akbar Sluili, 

The reverse has under the sign of the zodiac — the goat, Capricornus, 

1 1 * 

This eoiu is in every way remarkable. It is the oidy zodiacal coin 
struck at Fathpur that I know of. All given in Jilarsden were struck 
at either Agra or Ahmadabad. It is not a forgery, for the letters, the 
weak point in forgeries, arc as beautiful as those ou the very best coins 
of J aliangir. 
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Couplets on coins of Icitnjs after the time of Jahangir* — JJg Chas. 

J. Kodoeus. 

The custom inauguratod by Akbar and continued by Jahangir of 
striking couplets on coins was kept up by succeeding kings, but not to so 
largo an extent as by Jahangir. Wlien »Shuhjaluin had built new Dchli 
or Shall jahan;il);id, ho ’seems to have moved his mint, into the new city. 
Coins of his early years, struck in Dehli, have simply on them, but 
after the new city was; biiilt we have this couplet on mohurs and rupees : — 

i. <*., “May tlie coin of Sliah-*i-Jahan-alMd bo ever current in the 
world, by the name of tlie second Sabi b-c| Iran.” 

Tlii’s cou])let 1 lake from a rupee of mine struck in 10<>5 A. U., the 
iJStli of Sljah jaban’s reign. Jn Marsden a mohiii* is given on PI.’ XIjIJ, 
No. I)CC()Ij.X\ IV, hut Iho wt»rd i.s sjieli. As tlie coin 

seems from the drawing to liavc been in good order, 1 cannot account 
for lliis. Aly coin has all the dots m|iiired. 

Fn the “*lh-occ(‘dings of the Asiatic Society of Rcngal for January 
1H8.T is given a Hgnre of a. :3(H) mohnr piece of Shall jahtin’s. On the 
obverse of this ^\as a ruiat or (juatrain which is not exactly a couplet 
and so docs not Ix'long to this paper. 

Aurangzib ’Alamgir had on most of his rupees the following cou- 
plet : — 

i. c., “ The OTiipcror Aurang/.ib ’A'lamgir struck coins iu the world 
like the bright full-moon.’’ 

On his niolmrs and on rupees of the Ak hariiagar and /afara^iad 
mints was changed to Ihus: — 

• i. e., “ The emjieror Aurangzib ’Alaingir struck coins in the world 
like the hrighi sun.” 

The rupees of A'azani Sliah have on them : — 

8 ^ J *^3 

^X| 

?. e., '‘The monarch of the dominions A'azani Shah struck coins in 
tlto world with jirosperily and grandeur.” , 

* fTho I niiiHlntiona of the couplets hsivo been siij^plied by Maulawi .Abdul llak 
Abid of tlio Culciitta Maclrasuli. Kd.] • 
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C. J. Roc]^crs — CoapUh on rnius of kings 

From a comparison of two mpces I have drawn and the one g’ivon 
in Mr. Delmcrick’s paper in the “ Pi*ocecdings ” for May 1884, I build 
up the following couplet on the rupees and niolinrs of Kani Bukhsli ; — 

Ilf* J}1#0 J ji ACm ^ ^ 

7. r., “ The emperor Kain Bakhsb* the ju’otoctor of tlie religion, 
put (his) stamp on the sun and the moon, in the Dakkan, 1120.*’ 

1 have not seen a coin of llahadur Shdh with a couplet on it. Ja- 
haiidar Shah's ru])ees have the following : — 

( 1 ) 

i. e., “ Abu-1- Kath-i-Ciha'^^ Jalulnihir Shah put (his) stamp on tho 
sun and tho moon, throughout the world.” 

(2) Same as above with instead of^ in-tirst lino. 

(3) y)^ 

7 . r.f “flahandar Shall, the monarch of tho world, put (lo’s) stamp on 
gold (or siher) like the Sahib-qiran.” 

(4) Ilealo ill his Mi/iiihio-t-Tainink/t gives the follow- 

ing 

jjU ctlU 

7 . r., “The victorious emperor daiiundur Shah struck eoiiis in his 
dominion like the sun and tho moon.” 

The author of the Miikhlamr Hair-i-O n!.shau~i~Jf iuif j^Wca the follow- 
ing variant of tho first line of No. (1) : — 

ijLo •>>’ 

i, “ Struck silver coins like the sun and t.hc moon.” 

F arrukhsiyar adhered steadily to one couplet : — 

jj i 3 * *0 

y. 3 y^' 

7 . e., “ The monarch of water and land, Farrukhsiyar, ]nit (his) 
stamp on silver and gold through the grace of (Jod.” 

Jlafi’u-d-I)arajat, during his short reign of a few months, adorned 
his rupees with tho following high flown halt : — 

7. e., “ T^ie ‘monarch of water and land, Rafi’u-d-Darajat, struck 
coins in India, with thousauds of blessings.'’ 
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Slidh Jalian TI. anti Mnliammad Sliali never used any couplets, so 
far as 1 can ascertain, on their coinage, but there is a rupee of the Siii-.it 
iiiint, without date, bearing the following : — 

?. fi., “ The monarch of the nnivcr.se, Muhammad Shah, struck coins 
in tlie worhl, throirgli the favour of God.** 

I do not think this is a coin of !^[l 1 hanlTnad Sli.-ih, but of sonic 
rebel king. The stylo i.s not that of ^Miduiniinad Slisili. 

is a coiumon title to gi\o to a temporary king. Ntidir Sli:ih who inviulod 
India during the time of .Mnh.amraati Shah has on his Delili rupee : — 

i. e., ■“ The monarch of the moiiarchs, Nailir, of .aii.spieioiis birth, is 
a Sultan over the Sultans of tlie world.** 

Ahiuacl Shall Durrani had f>n all his mohurs and rupees, struck hi 
India and el.sewliere, the following: — 
u'.-ijjlj 

Ij 2^1 jl jj j ci) 

/. t‘.j Onlers issued from the alniighly iiieoniparal>le lh*ing to 
Ahmad Sluili to put (his) stamp on silver and gold, from the //s7/ to tlie 
oiiHnt” (/. r., fi’oni the hot tom of the aby.ss to the pinnacle of hea ven). 

On one "rupee of liis .striiek in Kashmir, in my possession, he wa.s 
content with tlie following : — 

• 

I I *1 r aJi y ACw 

f ^lx^ tXkAwt 

?. “'JMie king, the protector of the world, Ahmad Shah, put (hi.s) 
stain]) oil gold (or silver) through the grace of God.” 

ilisison, Timur Shah, when sietiiig under his father as Kizam of the 
Punjab, struck on Ills own rupees the following eouiilct:— 

^(laj 

J»ljt ^ 

7. e., “The coin of Timur Slnih got current in the world by the 
order of God and the ]»roplict of the peo]»lc.** 

• Ibit, when lie came to the throne, after his ratlier*s death, he w'eut 
in for this extravagance : — 
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i(U j ^ j ILfc ^ 

i. e.j “ The heaven brings in gold and silver from the sun and the 
moon, so that it may receive the impression of tlie stamp of Timur 
Shah.'* 

When the power of the Dnrrjnns began to wane in tlio I’anjiib, and 
when the Sikh.s began lo rise imdoi* tho brewer .hassu- Singh, then this 
couplet is said to have been stamped on rupees : — 

jK viullo 

i. c., “ Tho brewer Jassa seized the territories of Ahmad, and struck 
coins ill the world through tlie grace of the Wbjrnal ((rod).** 

Wiieii tho Sikh coinmouwealth at fjjihor struck rupees in 1705 
A. JD., iliey were content with this doggrel* : — ■» 

^ e>/Ai ^ 
a.^i5u«a liJo^ ^ 

What tho atrocity was on tho rupees of Ranjlt Sin^Jli, T liavo not 
j’-ot been able to ascertain. It was not the above. 1 have examined some 
thousands of rupees, since I wrote my paper on “ the coins of the Sikhs,’* 
but cannot yet got a duo to the couplet iu its entirely and full resonant 
beauty. 

Tho rebel king ^rubammad Ibrabini, who coined in llo*2 A. H. at 
the beginning of the reign of Muhamniad SJulb, tliouglit the following 
correct 

JjLi 

i. c., “The king of the kings, Muhammad Tbrahiui, struck coins in 
the world through the grace of tlie mereiful (God).** 

Bidar Ihikht, a gentleman of similar type in 1203 A. H., regarded 
as an exact description of his position and power : — 

J 

1 *. e., “Tho master of crown and throne, Muhammad Jalian Shah, 
Bidar Bakht, put (his) stamp on gold (or silver).** 

* [Tlio conploi, as it stancls, neither rhymes nor scans. Maiilawi Abdul ITak 
Abid suggests to read it thus ; 

Jbli J ^ 

i. c., “ The' 'sword of victory and triumph received coluar (i. e., red colour) 
without delay, from Guru Gobiiid Natiak Singh.” Ed.] 
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According io Bcalo ’A'lamgir II had this simple couplet on liis 
coins : — 

{. Ci^ “ A/.izii-fl-(lin,. ’Al.aingir Iho second, put (his) stamp, lihe that 
of the Sahib-(|iruii, on gold (or silver).” 

• Ihit a coin of mine; struck at Akbarahad, gives tluj following variant 
of ihc second lino : — ’ ^ 

7. c., “ Baliiuliir »Shali *A'Uinigii* the second.” 

The M nldUasor-i-Hau-i-fliil.'iliftr-l-liiihl says Ihat ’A'lanigir tin? 
second 'was guilly of the Following viinit^V on his coins 
• ^yljG ks^^jS jij 

V. c., “Shah Azi/ai-d-DIii ’Alamgir, the \ictorious cin])cro?', put 
(his) slain]) on the seven clinics, like the shining sun and niDon.” 

As he gives the mint Sliah jalnhiiihad and the year *^^1, 1 siipjioso 
lie must have copied it from the coin. 

T follow the same writer in stating Ihat the coins of Shah ’A'lam II. 
had the following couplets on them : — 

a )( j 

](Lw 

i. r.f “ l^lio defender oF the religion of Muhammad, Slnili ’A'laiii, the 
emperor, tliroiigh tlio aid of God, struck coins, like those of the S.ihih- 
(jij-aii, (or, as being in the position of the Sahib-cjiraii).” 

or (^) ^ y> nS kS.»3tifc yi 

i. r., “ Tlie shadow of the divine favour, the defender of the religion 
of Muhammad, Shah 'Ahiiii, the cmiieror, put (his) stamp on tho soveu 
climes.” 

The naughty children of Dclili, when poor Shah ’Alain ivas Idind, 
and when tho Kiiglissh held possession of the empire, ])arodiod this 
couplet thus : — 

j}l.p Ij A*lii 

, isLi Ijl-flj 

^ i. e., “ The defender of Christianity, the cm]>cror Nikhattu Shah, 
= idle, earning nothing) stnick (his) stamp on' thatch-roof and 
thatched house and made the fort desolate.” 
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I strongly suspect they were big cliildren who made this parody, 
and not only l)ig but bigotte.d. (N. B. — No pun is intended.) 

Oil a good many of the rupees of Sliah *Alam ]T. there is no couplet. 

Alvbiir IT., according to the author just quoted, had ihis modest 
couplet : — 

aJi iXoAi itj 

i. c., “The defender of the religion, Muhammad Akbar Shall, si ruck 
coins in the world through the grace of God.’* 

I have not as yet met with this couplet on any of the coins of I he 
king ; but his coins arc rare, as his territory consisted of the h’ort of 
DehJi only. 

The coins of Zaman Shah Durrani had this couplet on them : — 

i, o,j “ The use of the imperial coin was established in the name of 
Zaman Slnih by the order of the lord of both the worlds.” 

1 am indebted to the author* of the TdrikA-i-Su/f/mi for the follow- 
ing haii from the coins of Shah Shuja’ 

jjU j 

iilM (£U«i| 'Aw 

i. f\, “ The light of the eyes, the pearl of the Durrani tribe, Iho 
king Shuja’u-l-inulk put (his) stamp on gold and silver more biigh I ly 
than the sun and the moon.” 

The following is from the pages of the same author, but could never 
haye been struck by the king’s permission : — 

* 

ijr^ 5;3I 

{. p.j ** The Armauran Shah Shuja the light o'* the eyes of lord 
Burncs, the dust of the foot of the company, put (liis) stamp on silv'er 
and gold.” 

This couplet beats the Dehli parody hollow. 

On some new rare rupees of Ranjit l)eo of Jummiin, struck a 
hundred years ago, wc have the following : — 
a/ Jd 

* SnUuu Mnl,iairiDi!ul ^dn, son of Muad Khdn Durrani. 
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Tliiti bait 1 have befoi’o traiislatcMl thus : — 

^ Rail jit Deo peopled this jinrt, 

Laclihiiii Xiirain made glad ifs li(‘arf. 

1 am aware that many tnoro eoiii oou]»h*t.s evist, hut I think tins 
above ivid those ou the coins of Jahangir give a very fair idea of this 
kind of literature. It is somewhat amusing, and it is eiirioiis. It is 
{joiiiewhat helpful in the assigning of coins to tlieir proper strikers. 
Ahmad Shall ljurrani used his coin couplet nearly every v\ here, but 
Ahmad Shah of Dehli used no coin couplet, but styled himself on his 
coins Bol h these Ahmads begun to reign in the same year. Of 

course the couplet coins belong ^to the Durrani. • On some coins only 
part of the iiiseri])tioii conies. A few words from the conidcjt enable ns 
to assign the eoiii to the proper king. Resides all tin's these couplets 
are historieal compositions. They show us the vanity and ignorance of 
the kings who used them, and the flattery and igmiriiiice of tlioi&e who 
iiiude them. 


Father Jfrohtr Xnvier. — liy 11. Bkvkkipok, Ksq.. 0. R. 

In looking over our Inhiury Catalogue 1 noticed the entry of a. hook 
by l^’athcr Jerome Xav ioi-, called Historia (Jlirisli Ver.'sieM. and printed 
at Leyden in 1030. On getting it out I foiunl that it. was a diglot, 
liaviiig Persian and Latin on nltcriuite pages, and that its full title \\as 
Ristoria Chfisti pei’sice eonscripta, siiniihpie ninltis modis eoiitaminalu, 
ap. Hieronymo Xavier, Soe. Jc.sii, latino reddita ct aniiiuidversionihiis 
notata a Ludovico de J)ieu. The author of this work is saiil to have heeii 
a native of Navarro in Spain, and a near relative of the greatest 
Francis. According to.ono account he was his nephew. It ap])f‘!M'S, 
however, that ho orfliiiarily wroteiiiPortngne.se. I le came to (b*!> in 
1571, and there held the ollico of Goanm dumus praeposiiiis (prior?). 
Ill 1591 he went on a niissiou to the emperor Akbar. 

• This was the third Jesuit Mission to Akl)ar\s Court. The first*' 

* There wjia an oiiihaasy to Akhar in 1578 under Antony Cabral, .'iiul tliero worn 
priests with it, but I do not know if they were Josiiits. Mr. Iiohatsok has a valuable 
article ou the Jesuit missionaries in the Calcutta lirricirfur January ISSG. lie qiioios 
Bartoli’s work, which I have not seen, though I have Poa<l sjhik; evlrart.s from it 
in the Storm dei Viaggiatori Ibaliaiii dello India Orienlali of Angelo do (.iuborn:iris. 
Mr. lleliiusolc hud apparently only iiccoss to t lie hiickuow edition of l he Akhar* 
iinma, and so states th:it the only priest nuMitioiird hy Abu-l-fa/l is oiio I’a.ii'o 
Farnialynn. The accoiiiii of Padre Uodif, i. e., Failior lliilolfo Aipiaviva, will 
ho found ill Vol. Ill, pp. 25 1, 255, ed. Hib. iiul. Pailrc Furnialyuii is iiKMitimioM 
K • • 
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went from Goa in January 1580 under the leadership of Ridolfo Aqua- 
viva, an Italian, and a nephew of Claude Aquaviva, tlie bead of the Jesuit 
order. Ridolfo Aquaviva i« the Padro Radif of Abii-l-Fazl. He seems 
to have been a noble-mimled man, and when be departed from Affra in 
15S2, lie would lake no {i'ift from the emperor except, tliat of the liberty 
of a Christian slave. He died a martyr’s death in July 1583, havinpf 
been slairi at Salsetle in a fanatical risinfif of the Hindus. In 1582 
Akbar wrote to the Jesuils at Goa, styling them Danaydri Farang, or ‘tho 
wise men of the Franks,* and asked them to send him translations of the 
Pcntateiieh, the Psalms, and the Gospels, and also some one who could 
explain tho mysteries of religion. It was probably in eon.seqnence of this 
letter* that another mission was sent in 1591. Tho meriibors of it did 
not slay long, and came away without effeeling anytliing. Aklmr was 
displeased at their willidniwal, and so a thinl and last mission was sent 
under Xavier. He had two companions, Benedict of Goes, a town in Beira- 
Buxia Porlugal, and Kmmanuel Pignero. They joined tho emperor at 
Labor, in Alay 1595, and stayed wuth him for sovc'ral years. Two of them, 
X«\ieraml BLUiedict, aecom])auied the Finperor anil his son, Priiiec Salim, 
to K{i.shmir. On rolnrning Xavier went on with tho emperor to Agr:i, 
while the other two missionaries appear to have remained behind at 
Labor. It was at Agra that Xavier composed his life'oF Christ. In liis 
preface he tells us that ho drew it up at the request of the ompofor, who 
was de.sirous of having an account of the acts of Jesus Christ. Xavier 
thought that as ho had been forty years engaged in religions work, and 
had spent seven or oiglit in learning Persian, he might be able to comply 
with the emperor’s wishes. He finished it, ho says, on the*' 15th Urdi- 

nt p. 577 of the Baino voIiithc. I cimnot muko Out who ho wa.s, hni poHsihly 
tlio name is a corruption of Fra Emmanuel (Pignero). In that case ho nnint have 
gone twice to A khar’s Court, for the visit r«»cordo(i hy Ahu-l-Fay.l wjis in 1 589. At 
j). 069 of vol. T1 1 of tlio Akbarnftmn, montion is mode of tl»i» nrriv.il of .i largo caravan 
from Ooa on lOth ITrdihihist 1003 (28th April 1595), and it is slated that tlmvo woro 
eevoral Christian priests along w'ith it. No doubt this rofers to Xavier’s Minsion. 
At p. 243, vol. nr, 1. c., there is a curious roforonce to ♦^ho arriv.il at Court of a 
European and his wife, named roppeotively Partab Tar or Par, and Nnsiirua or Nu- 
surta. Partab, wo are told, was a loading merchant in Pongnl, and there is a further 
reforenco to him at p. 820, where it is said that one of the Bengal rebels, Mirxa N.ijut 
^an, wont to Salimabad and took refngo with Partab Bar. Elliot, VI, 59 says that 
the names of Partab and his wife (he gives tho name of tho latter as Biisurba) are 
very doiibtfnl. 1 would suggest that Partab Tar is perhaps a mist:iko for Tavarez, 
who is described by Manriquo as a Portugueso captain who went from Mooghly on 
a misaioiL to Akbar and was kindly reooivod by him at Agra {Murnu/s Disenveries 
in Asia, II • 

* Published and translated by Mr. Kchatsek in tho Indian Antiquary for April 
1887. 
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bihist, 1602 A. D. In a notn at tlie eiid, lio mentions that the 'Persian 
version was made bj him in conjnnctiou with ]Vbtiilaiia *Abdu-s-Sanjii in 
Qiisim of Jjalior. A final note, which was pi'obably added by some 
Mnhanimadan, savf? that the tnamiscinpt wflfs aennratoly written out on tlie 
8 ldi ol*^ the bles.sed month ut Haiiiaziiii 1027 A. II. fl617). X:iviei*’a 
work eonsista of four 'pari a. Tt is chief! 3 ' taken from the Bible, but 
many legends are introdnecd. For iiisfaiiee lie tells the st<ay of Agba- 
rna, the king of Mdessa, relates the legend of St. Veroniea, a,nd r{uotea 
two letters, one of Pontius? Pilate and another of Ijentnhis, giving an 
aeeount of tlic ])ersfmal appearance (^f Jc‘siis ‘Christ, etc. 1 do not think, 
lunvover, that Xavier ae,ted with bad faith, lie teljs his readers tlial. ho 
has used other soureos than the Bilile, and no doubt he believed all that 
ho wrote. II is work fell into the hands of Lewis Do Dieii, a h'ariied 
Belgian, who was professor in the Walloon (hdlege at Levdeii. I)e Dieii 
was a somewhat violent Protestant, as one whose fathei* bad beoh driven 
cut of Brnssehs by llie prince of Parma might be expecli‘d to bo. lie 
himself was born at l‘"liishiiig, and in dedicating his book to the mngi.s- 
trates of that city, he sa 3 ^s that ho glories in having sprung from a town 
which Avas the lir.st to shake off tlu* Spanish 3 'okc‘, whieh sent a relative 
j)£ the Duke of Alva to the .seall'ohl, and was the origin of the Belgian 
liberties. “ Qua' prinia I 3 rannidis Hispaniein jngnm excutero ansa. Duels 
Albani eonsanguinonm patibiilo decoravit, et Belgicac libertalis, (jua 
a<lhne feliees vivinius, f«ms exsiitit atque origo.” A rofereiua* to Motley 
sliows that bdusliing was Ihe li'*st town to r(!l)el after tin* eoiujuest of 
Brill. I do not know who tin* rehifive of Alva was, unless ho was ouo 
of the two Spanish cdlie-ers who were hanged alongside of ihe uiifor- 
tunato engineer, Paeheeo, in 1572. Do Dieu was a man of worth and 
learning, and tlie .Jesuit Alegainho admits that his translation of 
Xavier’s Persian is a good one, though lie says that he has added liA’re- 
tieal notes which de.serve to bo burnt. There is a notice of Do Dicii 
in Bayde’s Dhdioiiaiy. lie is very bitter in bis remarks on Xavier, ;nul 
liis objeet in making tlie translation and in ])ub 1 isliing the work appofir-s 
to have been to show how the Jesuits adulterated the pare milk of the 
\Vord. But still .all must feel grateful to him for having heen the moan.s 
of preserving a knowledge of Xavier’s eurious work. 

Xavier was the author of some other Persian works, of which the best 
known, perhaps, is the A'inaU-i-Haq-Niini.a, or * the tnitli reflecting mirror.’ 
This work was a controversial one, tre.ating of the superi^n-itv of tho 
Christian*t-oligiou to the Aluhammad.an. An .abridgement of tins work fell 
iiato the hands of a learned Muhammadan of Persia, Rayvid Ahmad bin 
Zainu-l-AbadIn, and hceoinposcd a refniatioii of it, ontitfed Misqal-i-Safa 
dar tahliyah-i-Ainali-i-Haq-Numu, or ‘the polisher for the cleansing of the 
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truth reflect inj? mirror.* This again was followed by two ro joinders, one 
by SI fiiiher Msilvalia-, and anuthei* tmd fuller one by father Gadagnol, 
a FraiicLscan monk, siud published sit Home in 1G31. There is something 
pathetic in the thought of this controversisil lifccnituvc, long so quietly 
at rest. All nccoiiTit of Xavier’s works will bo found ill the valu- 
able catalogue of Persian MSS. in the British Museum, vol. I, pp. 
3, 4, niid 28. 

Tho Asiatic Society has another of Xavier’s works, though it is 
wrongly entered in tlic catalogue under only tlie name of IJe Dicii. 
Thi.s is a life of the Apostle Peter, Do Dieii jniblishcd a Latin tians- 
latiun of it, with notes, in the same year that he published the llistoria 
Christ!, ami appended two letters written from Akbar’s Court by Xavier 
and l*iguei*o in 1598. These ai‘C the valuable part of the book, for llujy 
give a very iiitere.sting account of Akbai* and bis sou .lahjingir. Bo 
Dieu took them from a Jesuit work published in 1(W)1. As they appear 
to bo lit tie known, T proceed to give an .ibsl ract of f lieiii. Xavier’s 
letter begins VN itli an account of Kashmir, which he and Benedict had 
visited along with Akbar and Salim. ]le desci’ibes a dreadful famine 
which they saw tliere, and tells how mothers exposed tlu'ir (‘hihlreii in 
the streels from inability to give tli cm any food. He then gives an 
account of Salim’s bunting partie.s, and after this comes an account 
of the syileiulour with ■which Benedict bad celebrated ilie incunabula, 
that is llie representations of Uie birth of Christ. This leiids him to 
describe the affection which Saliiu had for tlie Christian religion. Ho 
says lliat Salim publicly profes.sod his devotion, and had pictures of 
Jesus Clirist and the Virgin in his bedroom. The priueo declared that 
if tlie (los])el did not prohibit polygamy, it would be embraced by many, 
for in all otlier respects it was a holy doctrine and eonfor.mable to reason. 
On .this Xavier remarks that it is not wonderful that the prince slionld 
Und the doctrine of monogamy a stumbling block as, though he is nut yet 
3G, he has already twenty wives. Then conies the folio w'iug very 
interesting account of Akbar : 

Rex a natura rara qiiadam et felicissima memrria doiiatus est, quo 
fit ut, tamelsi legere ct scribero ncsciat, nihilominus, quod prudentiorcss 
et doctiores quosdam disserentes vel aliorum libros legenles audiverit, 
nulla sit res cujus aliqiiam non babcat notitiam. Pauci est et Icvis 
somiii, hoiiamque noctis partem in andiouda historiarum lectione impen- 
dit. 8i (piis ^'xtraneus ad Aularn a(;cedit, subito ad so venire imperat, 
praesciitem ininutatim interrogat, quae et quanta vidorit, qua t'raiisierit. 
Circa noctis medium horao dirnidiatao spatio alio sc ad oi’andiim recipP-, 
ill tori ni eoni’(&>unt., et disjmtant inter sc quos apiid so luibct doctiores, 
in quos quuin aliqiiundo incidissem, inverii examinantes quacstionem 
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Msinris novam atqiio itiHoloTitoTn, ct ad crndendum perdifficiloni : Num 
Dons (ilium liaWat ? Curavit meciim disxmcare quern habet tem- 
])orum iiotfitorom ofc obsorvaiorcm ; Cbroiiiciim (piidam nominaiit; qiiem 
cum piiucis coiivictuTu re]>rcHKisscm, jussit adesso doctioi’em, qni liaer- 
ontom gdjiivaret. Ad qnartuin Innae imimrfata Kiint, niiisica instrarneTda 
qnibns plnviTmiTn doloctatur, ot divem. simulacra quorum uniim Solis 
yrat, quod rliebiis siijf^ulis ])i‘imo diluculo voneratiiT. Sfd secum repu- 
taiiR, mo posse objiooro, Solom uon Denm oss(', sod rom eroatam Doiquc 
opus, curavit aiiforri ; coiileslimquo ex oculis c^Tinuit idoliirn. Allata ost 
]ios(oa Salvfitoris iiostri ad (‘oliiiiitinui alli^ati iriui^o, qiiam vortici (qur)d 
Solis simnhicro non rocorat) imposuitiii Kioiiiim ((voddam rovonudiaM't 
cultiiR. Gniii illi I'lioriiiit do S. Paulo et Conslaiiiiiio Magnu ad Christ i 
fidoin couvcrsis sornionos. 

“Narravili viginti ])rop(j annos flnxissc, qmim 30 infanfcs, priusrpiam 
roo.OR primaa forinaront, oorto loco ooncliidi foo(*nt, adbibitis oustodibiis, 
no nutiioes in oariiin gromio laotonlos nd loquoiidnm piisionoa provooan- 
toR pi’opriain ot: iiativaui lingnam odoooront; ut boo oxporirnonto dis- 
corot, quo i(Homalo jam aduliiores facti utorontur ; (piod illins gout is 
ril.ns el- logos so(pu vellot, (jujus lingua loquoreiitur ; sed vanas lias 
fuisso suas cogitationoR et studia, (|uod nullus corum distiiujto ('t intol- 
ligont('r verba forinavcrit ; quaro (*o tempore nullam aliam u sua legem 
admissisKo. 

“Post imilinm tcrgiversalioncm et coutradiccnlium oouatus, pofos- 
tatom nobis fecit Oambaiao ternpliim origondi ; idem pro Sindo tentatum 
iruju'trari non potuit, ol) acres et veberaonies qiias experti suuius ailvor- 
santinm rc'clamatioiios.” 

“ The king is giftc'd.witb a wonderful moniory so (bat, alfbougb bo 
can noitbor read nor Avrite, bo knows wbatevor bo bas board loariu'.d men 
discoursing about, or wbatevor has boon road to biiu. JTo sloons little 
and Jigbtly, and spends a. good part of the night in bearing history road 
to him. If any stranger eomos to Cov.i*t, bo at once sends for him, and 
minutely inteiTogates him as to what he has soon, and by Avhat road lio 
has travollod. At about midnight be retires for half an hour for bis d(Jvo- 
tmns, and tbon bis loariUHl men assemble and dispute with one anotb(*r. 
One night i obaneod ii])on them, and found them disoussing the point 
so new and inorediblo to Muhammadans, “Can God have a son ‘r” H'be 
king act bis cliroiiologisi* to dis])iite with m(?, and when I soon van- 
quished him, bo ordered a more learned man to help the non-])lussed one. 
On tbofo*nrth day of the moon, musical instrumciits, in Avbicb be niuoli 
delights, were brought in, and also some images aiid.among them the 
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likeness of tlio sun Avliich ho worships each day at dawn. But thinkin^jr 
that I nn’f^lit objeefc that the sun was not God, but only a created 
thing and the work of God, he ordered it to be removed, and stmiglit- 
way the idol vanished. There was then }>rought in the likeness of our 
Stavioiir bound to a pillar, and this ho placed on his head as a sign of 
reverence and ^worship, fa thing which he did ‘not not do to the image 
of the sun). lie took pleasure in hearing the narratives of tlio conver- 
sions of St. F'anl and Constantine the Great. 

** lie told mo that nearly twenty years hgo he had thirty children 
shut up before they could speak, and P'^t guards over tliein so that U^e 
nurses might not t^ach them their language. His obj(*et w'as to soc» 
what language they would talk when they grew older, and he was 
resolved to follow the laws and customs of the couniiy whoso language 
was that spoken by the children. But his endeavours were a faihire, for 
none of the children came to speak distinctly. Wherefore, at this time 
he allowed no law but bis own. 

After mucli vacillation and many attempts of opponents, lie 
authorised ns fo hnild a church at Csirnhay, but we could not get i»oi*- 
inisKi<in to build ono in India proper (?) ” 

'riie Tiatiii is apparently a translation of a Portuguese original, and 
perbaps does not always convey Xaviefs nieaMing. If the words ad 
fjiiarttim. Imiae hcvn a,d fj narf am (hnram) the account would 

have agreed better with that in the Ain (see Blochniann, p. 15(i). Si ill 
the resemblance between Abu-l-Ka/.l’s and Xjj,vic*r\s aceonnts is striking. 
It is interesting to have the tradition connrmcd that Akbar could not 
read or write. 

The story about the children is curious,- and shows that Akhar re- 
peated the experiment of Psarametichiis, tlio king of Mgypt, (see Hero- 
dotus) on a larger scale. There seems no doubt that Akbar really made 
the experiment, for Badaoiii tells us that bo did so in 988 A. 11., i. 
lt5S0, wliich would be nearly twenty years before rf'>98 wlien Xavier was 
writing, Badaoiii’s account is very circumstantial. He says that at the 
end of three or four years all the children who survived were found to bo 
dumb. • 

The rest of Xavier’s letter is taken up with the account of an 
Armenian who wanted to marry his late wife’s niece, and of the danger 
that Uie fathers fell into for refusing to celebrate such a marriage. 
There is also an account of the Hindu Avatars and of their four ages. 

Pignero's letter is written from Labor and describes sonfo conver- 
sions, hut does not contain anything of interest at the prc.sent tirn^j. 
Xavier’s letter show^ that Akbar continued to worship the snii down to 
1598. It thus adds j^oiiqpihing to our knowledge of Akbar’s religious 
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views, and Mr. Bloclimaim’fl Rtateniciit, Ain, p. 212, that wo have no means 
of following up Akbar’s religious ideas after ISOG, rccpiires niodifieation. 
Xavier reiriaiiiod at Court till some 3 ’^ear 8 after Jnhungir’s accession. 
He eventually returned to Goa and died there in 1617. 

I conclude with 1 lie following extract from a letter of Sir Thomas 
Koe. It gives the English version of the Jesuits* successes, and it is 
also interesting a.s confirming Jahangir’s statement that his father died 
a jiions ISluhamrnadan. 

Sir Thomas Rue’s letter from Ajmir of 30th October, 1616, page 586 
of Purchiis, Part I. 

“ In tliis confusion they (the Muhammadans) continued until tho 
time of Akhar Shah, father of this king, without any noise of Christian 
profession, Avho being a prince by natin*e, just and good, inquisitive after 
novelties, curious of new' opinions and that excelled in many virtues, 
especially in piety and revei'cncc toAvards his parents, called in three 
Jesuits from Goa Avhoso chief was Jerome Xavier, a Xavarrois. After 
their arrival he heard them reason and dispute Avith mucli ccmteiit on 
his, a,nd hope on their part, and CJiused Xavim* to write a book in de- 
fence of his ‘own profession against both Moors and Gentiles, Avhich 
finished he reatl over nightly, causing some parts to bo discussed, and 
finally granttid thorn his letters patent to build, to preach, teach, convert 
and to use all their rites and ceremonicH as freely and amply as in Romo ; 
bestowing on tliem means to erect their churches and places of devotion, 
BO that in some few cities they have gotten rat her Templnm than Kccle- 
siam. In this grant ho gave grant to all sorts of people to become 
(3iriatians that would, even to liis Court or own blood, professing that 
it should bo no cause of disfavour 11*0111 him. 

“ Here was a fair beginning to a foi*Avard spring of a lean and barren 
harvest. Akbar Shah hiinself continued a Miiharnraadan, yet he begjin to 
make a breach into the law, considering that as Muhammad was hut a man, 
a king as ho was, and fhereforo reverenced, he thought he might pi*ove as 
good a prophet liimself. Tin's defection of tho king sprctid not far, 
a certain outwaid reverence detained him, and so he died in the formal 
pAifession of his sect. 

“ Jahangir Ills son, the present king, being, tlioy say, of this ncAv fancy 
and never circumcised, brought up without an} religion at all, continues 
BO to this hour and is an atheist.” 
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Tln‘ Snrrrl and Onianiralal C/iarncIn's nf Tihrl — %Sai;\'i ('iiaxdi.W Da'^, 
(WitJi nine phiiesj 

Tl, is u well known I'aot tliiifc Tlion-iiii, tlio sou of Ami, wlio was one 
of ilie cliief ministers of kinuf SioiVtsan (luinpo, introdnml llio ail of 
xM'il.ing in 'I'lliet. lie stiulied Sanskrit uiuler sexcral eminent, Hiiildln'sl 
]ir(»ftJSsor.s of ha for many years, and after ae(|uii*in«r a ihorou^h 

know led lye of the sacred literature, of the lluddhists, returned to Tihei, 
whore lie was oordially welecuned by his illustrious sovereic^n. Diirini*' 
In's residence in iMagadhii (A. 1). 030 (550) he cMijoyed hii>:h reputation as 
a sohol.ii’ and holy man, and was called h\ tlienaine Sainbhota or the ex- 
cellent Uliota, i. e., a native of Bhot (Tibet). Jle xvrotn seven treatises 
on the newly formed written Innuiiaj/e, besides his celebrated ^n’ammar 
in verse wliich all headliners in Tibet commit to miMiiory. • 

During tlie reijt^n of king Sroh-tsaii Clainpo and liis immediati- 
successors translations of Sanskrit books were occasionally made* in 
Magadlia by Tibetan stndei.ts studying atS'ri Nalendra (Nalanda), but 
np regular attempt was y 't niacle to translate the sacred books into 
Tibetan. At this period tl e thirty-four letters, wdiioli Samhliota had 
introduced from ^bigadba a id .which he liad shaped partly after the form 
of some of tlui * Wartu * eba 'aeters of iMagadha (see I'late I), were found 
adequate foi the eoiivcyanee of iliouglit in writing. Then the language 
td Tibet, was in its infancy and free from words either of Indian or 

Chinese origin. 

• 

* [With this paper may ho comparoil Mr. Hodgson’s aoooiinr. of tlie various 
New'uri and Bhotiya characters, publishod with iiuiiicroua plutos. in the XVIth 
volume of the Asiatic Btbearches, 1828. Ku.J 
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Diirinjir tlie reign of king Thisrofi Deu-tsan, l^uddliism was made 
iho state religion of Tibet, and the Pon religion was suppressed by 
royal edicts, and the country of snows attracted the attention of the 
Tiidian Jhidilhists. S'anta Rakshita, one of tlie professors of S^ri 
Naleiulru, visited Tibet whore lie was .appointed the spiritual advisor to 
the king. Thisron embraced Buddhism witli that earnest devotion 
to religion which marked the character of Asoka. . llo^ was deterininod. 
to follow that monarch’s footsteps in the propagation of hys adopted creed. 
At thtj advice of iS^ania Rakshilia ho founded many religions iiisLitiitimis 
in central Tibet. Not satislied with the religious works of minor im- 
])ortaiiec which he had already done, the king desired the Indian pandit 
to introduce Buddhist monachisni in his kingdom. In order lo help 
S^dnia Rakshita in this important Avork, the king invited Aelnirya 
Padma Sanihhava, a native of Udyana, who was at tins time travelling 
in Magadha. With the help of these two Indian pandits the king 
founded the famed monastery of Sam-yea after the moded of the monas- 
tery of Uddaiulapiin of Magadha. He richly endowed tliis monastery, and 
provided it Avith .spacious accommodation in buildings designed in the 
Indian fashion for the I’osidcnco of one hundred and eight Indian pandits. 

The two Indian pandits commenced the introduction of Buddhist 
monachism by initiating scA^en Tibetan young men into the order of Bhik- 
shu. After the coni])loti()n of Sam-yea the king invited many Buddhist 
scholars from Magadha to conduct the Avork of translating Buddliist 
sacred scriptures into Tibetan, During the reign of this king and his 
successors, doAvn to the accession of the a^iostatc Lang Dnrma, to tin* 
throne of Tibet, the work of ti-anslation Avas carried on Avith A'igoiir. 
Wiili a view to make Sanskrit accessible to the Tibetans, and also to 
save the Tibetan students, desirous of learning Sanskrit,' the trouble of 
an Indian journey and residence, the Tibetan Locliavas (Sanskrit 
scholars and interpreters) wrote commentaries on Sanskrit grammars and 
translated Sanskrit dictionaries into Tibetan. The works of the best 
autliors of ancient India, including tliose of Kapila, Valmiki, Vyasa, 
Paniiii, Kfilidasa, &c., Avci'e also translated. The tlii^ty-four Tibetan 
letters of the alphabet, that Avoro introduced by Sambhota to form the 
basis of the Tibetan language, were now fuiind insufficient for this kind 
of work. To facilitate the transliteration of Sanskrit words into Tibetan, 
additional letters were required. These they supplied by the simple 
method of inversion and dujjUcatiou of some of the existing .Tibetan, 
letters. 

It is worthy of remark that a tongue which in its nature was 
monosyllabic, w^en Avritten in the characters of a polysyllabic language 
like the Sanskrit, had neScssarily to undergo somo^ modification. The 
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result of these two opposite forces, operating on the Tibetan, was its 
conversion into a dissyllabic language. Tlio tongue of the Tibelaiis 
being unaccustoTued to pronouncing polysyllablos and combinations of 
several consonants with one vowel, phonetic rules to help in pronuncia- 
tion Aycre formed ; and though they worn not wi-it ton down by iho 
Tibetan authoi's for the guidaiico of students, they were handed down 
orally. It does not 5i])pear to rao that the Tibetans ever pronounced 
their words as they wrote thorn. 

The thirty-fonp letters woro now increased to fifty (see Plate 
IJ, No. b}, and lieneoforth the Tibetan alphabet became ea])able of 
more extended use by tho addition of aspirate**, long vowels, and 
cum2)ouiids. 

The Chinese lu'ofessor Ssan than ?>an who visited Sam-yea at 
the invitation of king Tliisrofi Deu-tsan, was so much struck with the 
capacity of ill c Tibetan characters to express Chinese words with their 
curious intonation and phoiietio peculiarities, that lie undertook both 
to transliterate and ii'anslato some of tho Chiiicso works into Tibetan 
and certain Tibetan works into the Chinese langunge. In an inscrip- 
tion found at Sani-yca it is nientioiied that he (JSsau thnn Sail SI) cojii- 
pared the two hmguagcs and showed their resemblances at iho great 
inomislcry of fCssan yan ini-bgyiir Lhiin gyis-griib) Sain-yoa. I here 
give a cojjy of tho inscription (see Plate VJ, No. 1), 

Tho written language of Tibet has nndorgono slow but graduhil 
changes from tlio time of its formation between 640 and 650 A. D. to tho 
present, time, but a description of these changes does not fall within tho 
scope of this short pajier. I shall, therofoie, only confine myself to 
dividing this hnig peiind into live divisions, having regard to the naturo 
of the changes the language has undergone. 

Tho first or tho earliest period extends from tlie time of king 
Si'oh Isau Garapo to tho accession of king Thisroh Deu-tsan to tho 
throne of Tibet. 

Tho second period extends from tho reign of king Thisroii to the 
assassination of Thi Rnlpachau. 

• Tho third or dark period, during which both literature and tiuddliism 
collapsed, is tlio gap between the reign of Langdarma and the revival of 
Ibiddhism by Atisa and Drom-taii under the auspices of king Yese hod in 
the beginning of the 11th century. 

Tho fourth period, daring which the study of Sanskrit was consi- 
dered a necessary accom[>lishmoiit for tho scholars of Tihcl, liegan with 
^tisa and Brom-tan and terminated with the downfall of Ihe Sakya 
liicrarcliy. 

The fifth period, which commenced with Jlio rise of the G dug- pa 
(yellow cap) school, woulinues to tho p^'csent da}'. 
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Tlio Tibetan niitlioi's liavo cUvitled tlio a^e of tbeir lanppmge into 
two parts according to its grammatical variations : 1, Dag-nin, or the 
obi grammar i>oriod, which belongs to the ago of the compilation of 
the Kahgyiir and Taiigyur as well as to the Sakya hierarchy ; 2, tho 
Dag-sar, or the modern grammar period, which properly dates from tho 
time of Tsoii khapa and contiuncs to the present ilay. 

Ill the thii*d or dark period tho Poiis did ,iiot^adoj)t the newly 
formed language for writ ing their mystical mantras and charms. It is 
said that in that dark age tiie Pons used to make their amulets and 
charms of coloured hark of trees, rsigs and thread, and consecrate them 
by the hands of their priests without written charms. 

In tho second and fourth periods greater use of the Sanskrit charac- 
ters was made, mostly in ornamental and mystical writings. Lu the 
gmiid saiietnary of Sam-yca, Lan-tsha characters were wril-ten and 
])ainted and cngi’aved on prayer cyliiidei*s, walls, tsi])estrics, doors, and 
chapels. On chailyas and votive ])iles there we7*o nuinei oua inscriptions 
written in the Lau-tsha character, which exist up to tho present time 
round the central sanctuary of Sain-yea, (see Plates VI 1 1 and IX). 

During the fourth period when the stmly both of Sanskrit and 
Chinese was encouraged by the rulers of 'I'ibet, the Svayambliu or 
Itahjuii characters of Magadlia were introduced into Til )ct. This form 
of characters, as its name Svayambliu or * self-existing * signifies, is tho 
most sacred of all the characters known to Iho Tibetans. When any 
mark re.scnibliug tho Svayambliu letter, is found on any rock, place or 
thing, it becomes an object of vcneralioii to ibo Tibetans. 

Atis^a on his w'ay to Central Tibet is said to have Been the mystic 
‘ Oni * miRiculously inscribed in Svayambliu cliarnctcrs on a rock at- tlio 
site of the great monastery of Sakya, and from tliat ho predicted that 
it \«ould in time to come be the bccne of a great biorarebieal government. 
This prediction w^as fulfdled to tho very letter. Svayambliu characters 
arc said to be observable on the leaves of llie colobraied tree of 
Kumbum {ku-hum Qg«l’ ov hundred tlicusand images), tho birthplaco 
of Tsoh-khapa. Abbe Hue who visited Kumbum baa given, in his 
travels in Tibet and Mongolia, a very graphic account of tho result 
of -bis examination of tho leaves of that famous tree.* Tho pious 

* “It is called Iconnhoum, beoanse, according to the legend, it sprang from 
Tsong-knba’B hair, and boars n Tibetan character on each of its leaves. 

“ It will licre bo naturally expected that wo say something about this tree itself. 
Does it exist ? Have we seen it ? Has it any pecaliur attributes ? What about *t8 
marvellonH lea^os P All these questions our readers are entitled to put to us. We 
will endeavour to answer as categorically as possible. 

“ Yes this tree does exist, and we had heard of it too often daring our journey 
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protend to find Svayambhu charactors on rooks, cavonis, human’ skulls, 
&c. (see Plate V, h). 

lu Plate V, c are spocimons of the S'a-clihcn (i, e., corpulent 
or fleshy) form of a second kind of ornamental sacred writing, probably 
introduced ^iii Tibet during the Sakya hierareliy. There is a (ovm of 
the U-clian characters, riallod Khon sen or the * lion-hearted * character, 
so called on account of tlieir inside being very narrow. Thi.s, too, was 
invented by some o^ the Sakyapa hierarchs (see Plate V, b). 

The spccinicn in IMato V, r, called the S'iutn Jod-pa or tho 
‘finished or well described’ characters, with the vowel n inherent in 
them, were proba))ly iiitrodiieed bofh in Tibet atid^ ^[ongoli.'i by some 
of the early Sakyji hierarchs. These resemble the Vugur (Oigyur) 
characters, called tho * Clyaser yigo ’ by tho Tibetans. This foi’m is 
found iri almost all tlio old seals of Tibet. I am unable to luinie tho 
letters individually, but 1 have obtained a translitoi’ation of tho sMitonccs 
with their ti'ianslatioii in Tibtdau. I here attach both, willi I In; JCnglisli 
translation of the Tibetan version wxdtteu in S'intu Jo(/-pa characters. 


not to feel aomewhat eager to visit it. At the foot of tlio inonntain on which tho 
Laninaory Hlaiiuls, and iioL far from tho principal Buddhist temple, -is a great scpiaro 
onoloHuro, foriuLMl by brick walla. Upon entering I Ida wu woro aide to (‘xamino at 
leiaiiru tho marvedlona tree, some of tho branches of which had already nianilVsted 
tliuiiisclres above tho wall. Our eyes wero Hrsi directed with eariicsi. cnriosiiy lo 
the leaves, and wo were lillcd with absolute consternaLion of astonislniieiii. .ut finding 
that, ill point -of fact, there wore upon c icli of tho leaves W'olM'onned Tiheian 
characters, all of a green colour, some darker, soiiio ligliter, than tho leaf itself. Our 
first impression u.is suspicion of fraud on the part of the Lamas; but, afler a 
minute cxaniiualioii of every detail, wo could not discover the least deception, the 
characlcrs all appe.arnil to us portion.^ of the loaf itself, e(|nally with its veins 
nerves, the position was not tho samo in all j in one leaf they woiihl bo at ilie top of 
tho loaf; in another, in^tho middle; in a third, at the base, or at tho side; tho 
younger leaves represented llio charactors only in a partial state iif formation. Tho 
bark of tho tree and its branches, which resemble that of the plane tree, are also 
covered with theso characters. When you remove a piece uf old bark^ tlio young 
biU’k under it exhibits tho iiulistinct ontlincs of characlora in a gerininating state, 
and, what is very singular, theso now characters are not iinfrcqiiently different from 
those which they replace. Wo examined everything with tho closest uttontioii, in 
order to detect some trace of ti'ckcry, but wc could discern nothing of the sort, and 
tho perspiration absolutely trickled down our faces under the influence of tho sensu- 
tioiis which this most ania/iiig spectacle created. 

“ More profound iutellccts than ours may, perhaps, be able to supply a satisfac- 
tory explanation of tho mysteries of this singular tree ; but ns to us, we altogether 
give it up. Our readers possibly may smile at our ignorance ; but wo care not so 
that the sincerity and truth uf our slatcmeni be not susy^ectod." 

Abbe Hue’s iruvols in Tartary, Thibet aud China, Vol. II, page 63, 
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Translation of Yngur Sentences* 

(1.) Jam pal yan (MaTiJii Ghoslia) is tlio Lord of speech and 
elocaiion. 

(2.) Tho goddess Yanclian-ma (Saras vati) milclied tho wishing 
cow of science. 

(3.) The noble TsbaiVpa (Brahma) holds the treasures of the 
four-fold classes. 

(4.) The chief of tho Dharanis can send forth fortune and bliss 
to the dead. 

(5.) Thus the holy ones arc not liberal in promises ; 

(0.) But if tli«ir promises with difficulty once can be gained, 

(7.) Those remain certain as figures cut on rocks. 

(8.) These they do not gainsay oven to death. 

The specimens in Plate Vll, No. I, also a form of G 3 ^a-sor-yigo, are 
wholly unintelligible to me. Tliis kind of character was used by tho 
successors of Chiiighis Khan and Qublui in golden tablets. I believe 
fionie specimens resembling this form of Yngur characters, aro given in 
Yule’s Mai-co Polo.f 

During the decline of the Sakya hierarchy Rin-clihen Puhpa, one 
of the most powerful chiefs of Central Tibet, became the patron of 
leaiTiiiig. Ho . invented tho cuHous form of symbolicsil writing for 
secret state correspondence, which is called after liis name, i. e., Riri 
piiA yige. I have obtsiined a copy of some of the Hin pun yige and 
have illustrated them in Plato IVa. 

The specimen in Plate Va was invented by Sakya Pandita 
KiingaA Gya/-tslian, who was appointed spiritual guide of Goyiig and 
Gotan, the grandsons of Ohinghis Kluin. KungaAgavo tho square f«>rm 
to the Tibetan characters, a modification of which he introdm^cd in 
Mongolia pi'ior to the invention of the modern Mongolian characters. 

The two fonns of characters, coiibiiiied in Plato Vf and g, were 
pi-obably designed by the Kahgyud and Geliigy)a liieraixdiics. One 
of these is a modification of the Laii'tsha characters, and the other that 
of tho ordinary Tibetan characters written with rounied corners. 

• (1.) S'bra m.a gad di namng pyiin yauab naphar na myag »a. 

(2.) Ta byak ajath as tslio ka dsnk sak aha tot sha chosbi tabs. 

(3.) ^amah 1i uat sliakar ua rAe iiayili nali liassoria la ssit. 

(4.) Dajiya nadi namad gahb syaur tsyir in kas rolioh. 

(5.) Ssi binal bn, lak sa thsakh ai Isa ushe ki ay chhi dsa. 

(b.) Tshful yc lain na ap tsap si an dsab tshyn th aa. 

(7.) Tlilod tbiko ivb sa sai aclihi Sin. " 

(B.) Ni^ds tslia cbh S be ntliiaa 1 sntb tabad Atabyatt. 

pmnaliterated Yiigar MonguHaii aont.onccs. 
f [See liis vol. I, pp. 14, 29, 30, 169^344 ; and the plates at pp. 312 and 472. Ed.] 
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Tho monoj^nims in Plato ViZ, arc iu Lan-tsUa chavactors. It is 
not easy io ascertairi the date when this (losivjn was made in Tibet. 
They are 1'oiind entri-jivod on rooks, or slabs of stone, in votive piles, and 

on boiii'dR used in eaves and ej»riiei*s of tcMiinlos. I con y'ctnrn tlioy were 
dcsii^ncd and Tuatiired by Mio live Sakya- hierarchs who arc rccoj^nist'd 
as the successive manifestations of Maiijii (Jhoslia, the trod r»f science and 
learn in Of. 

Fn FMate VI^ Nos. 2 and IF, tlierc arc two forms c)r I\ha.ndn yi"c, v*. r., 
‘the letters of fairic’s.* ^riiese characters were* iiseil in I he old Ninma 
woi'ks, said to hav(! lu'cn discovered nndcr rocks by s«)me of the 'rt*rton.s 
or ‘ <lisef>vci‘t!rs of sacred treasniv.* • 

In J*]a(e V’^Jf there are six S|if‘cimons of ornamental characters, of 
which : — N<j. 1 is list'd in seals and lablels. 

No. 2 is the modiiied form of the I’ibetan eharaelers, called Chhajif- 
lolii yif|f irsar, /. e., ‘the Idlers invented by (Miliai; Loeliava,’ a celebrated 
translator of Hnddliist. works. 1 1 is name is mentioned in Siinijia’s 
cbronoloi^ic.il list ot 'Piln't. 

No. I» is , flic form tliat was ,i;ivcn fo (be Tibdan cliaraiders by the 
liistoriaii of Tibet, cfillcd //«yo.s‘ Locliava or Ijama Slnmnii '/pal. Tto 
wroio the liistory of Tibet called Debiber Non-po. This forni is 
called Flifos' lohi yipf pfsar, /. r., ‘ I he new hdters of H'j'o.s’ Lochava.’ 

No. 4 is the fonn of 'Pibclan eliaracl(‘rs inli'odnccd by Nkyojjfs* 
Lnehavti. These hd-lers are called ^^kyo^.s lolii yiir qsar, /. e., ‘ the new 
h'ltcrs of Skyoiifs lioelniva.* 

No. o is called No-mf sliar-yiir j^sar or ‘ the curious new letters.* 

No. G is tlio form of oi’iiamciilal Tibetan used in the monas.teiy of 
Hdorie-pfilnn. 

Tho Rvmbols, precedinij each set of letters (Plates T — VTII) are 
called n/«,m-yirf (lit. head-letter), and are always used to introdiu'c 
writiii'^. 'riicy represt^nt the sacred iiivoc.at,ion ‘ Om.’ 

In the a])])cndi.x of ("soma\s Tibetan f(rammai* tbr'ro are spi'cinKMis 
of three forms of Tibetan eliaraoters and mie form of oriiameidal San- 
sknt ; ?'/>., 1, LJ-eban (or beaded); ‘2, U-me (headless); 3, Ilntsha 
(round or {|framilar\ and 4, the Jjaii-tsha {Sanskrit. These four forms 
beint^ known to the Cis-l limaluyan liiuldliists, both Csoma and iTiiselikc 
obtained sjiocimens of them. 

I. Tlio U-chan is cmilincd io yn-iutinj;, and saorod wriliiicfs, on 
peper, stono and wooden blocks ; to inscriptions on cloth and pajicr for 
ilapfs, amulets, charm boxes, and prayer wheels, itc. ; and to inseri 2 )tions 
fof castinfi; lots. — Plate JI, a.. • 

FT. The U-mc form is iu yrenei*al use, all over tho country, it beim^ 
the chief medium of conducting business iu the writing of every day life 
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of tlio Tibetans. It ban four subforms ; viz.^ Plate II, c, <7, and Plato 
III, «, />, c. 

(1.) I’eina tshn^-cliliiifi : — small roundish letters, used in eldgant 
writings, epislles, and love-letters. — Plate HI, «, h, 

(2.) Khyug yig: — niiining hand letters, used entirely in business 
and c«)rresiKnidenee. — Plate HI, c. 

(13.) oi* Nhiig^f yig rKaii riA : long-legged letters for copy- 

writing, excruiscs in penmanship, &g. — Plate 11 , No. c. 

(4.) Dpe yig rKafi thun : — short-leggeif letters for maimscripts, 
hooks, &c. — J’lato IJ, d. 

HI. Th(* third form called Dii-tsha (Hbrii-tsluig), which is stdilnni 
used for the Jibove four purposes, is uscmI in pwblits iioli(?cs, plaeanls, 
signboards, names of books on covcr.s, and in making eovers of goods, bales, 
furniture, <te., (see Plate 111, t/). Almost all tlui Pon books are wi'illeii 
in this form, it appears to me that the Pons, out of tlndr antagonism to 
Uuddliisin, were averse to adopt the Lan-tsha foi*m of Sanskrit in their 
sacred writings and inscriptions. They, therefort', gave the ornaincntal 
shape to the U-me chai*a( 401*8, and theridiy formed Ihe Dn-tsha, (see Pinto 
III, c). As ill course of time the Pon religion deedined, it (Dn tsha) I’ell 
into disuse. Still the largest use is made of it oidy in Pon monasteries. 
The U-me form is iiow-a-days taking its plai*e in the writing of notices 
and signboards. The three t'orni.s of characters are, however, moilitica- 
tioiis of that form of the Devanagari which was current in Magadha 
during the 7th and Stli centuries A. The U'Chan, U-ino, ami 

Dll tsha run parallel to each other in their shaiie. — Plates II and 111. 

J\’[. The Lan-tsha (Ranja) form of Sanskrit is exclusively used in 
writing title-pages, headings of books, orna.riieiital inseriptions, tapes- 
teries, painting, sacred objects and .symbols, &c., <fcc. It was introduced 
in Tibet from Magadha. — Plates Vlll and IX. 


Some Pre-hisloric Burial-places in Southern India. — By A. Rka, M. R. A. S 
(With two plates.) 

Meijalilhic and earthenware tombs at PaJldvaram. 

These remains, consisting of groups of dolmens, and round and 
oblong earthenware sarcophagi, arc fouiul around and over a i ange of 
hills to the east of the villugc of Trisulur about a mile to tlic cast of the 

* *‘Thc Tibetan alphabet itself, as has been noticed in other places, is stated te 
have been formed from the Devandijari, prevalent in Central India in The seventh 
century. On con^aring the forms of its letters with those of various ancimit 
Sanskrit inscriptions, particularly that at Gya, translated by Mr. (now Sir Charles) 
Wilkins, and that on thd* column at Allahabad, translated by Captain Trover and Dr. 
Mill, a striking simiJitude will bo observed.” Csoma’s Tibetan grammar, page 204, 
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cantonmcut of J’allavaram. A rock-cut cave on an adjoiniii^^ liill shows 
that the place was in existence in the da^'s of tJie Pallavas, or probably 
about* or before the 7th century A. 1). The name itself shows the origin 
of the town, and, from the extensive nature of these burial -places, the 
settlement was probably a large one. Like all this ])art of the country, 
included in the kingdom'of Tondaimandulain, it would tiiuilly bo wrested 
from the Pallavas and fall under the sway of the couL|uering Cholas in 

ifie 11th ceiitiiry. TJiat it did so, is proved by the existence of a Chohi 
temple in the village of Tfisulur. The tombs themselves most ]»njb!ibly 
belong to the earlier settlement of tlv5 Pallavas, for they seem to be 
anterior in date to the 11th century. Stone circles similar lo these 
exist near Amaravati, and at vartous places once part of the Pallava 
kingdom. Oblong earthenware sarcophagi have been found in the d.is- 
tricts of Cliinglc 2 iut Nellur and North Arkat ; and the more common 
round or globular earthen tombs exist at ])hiccs in the Chingleput 
Salem, Madura, lilalabar and mo.st other districts. Sir Waltei’ Mllinl 
believed that the dolmens were erected by the Pallavas, and Ibis view 
seciris to bo to a certain extent borne out by subsequent observer-, in so 
far as it relales to tlio fact that tbe Pallavas may liavi; m*ceted dolmens ; 
it is very doiiblfnl if thej' could have erected all of tlnMii, In 1 1n? rlol- 
mciLS themselves, however, there is great vai’iety of form ohservahle in 
the various districts, and if these were all the work of one race of jieojilo, 
the differences would have to bo aeeounted for by tin; foi-ms aihipled or 
practised by tlio various sects or castes. The [ivoblcm is one not. so 
easily solved, for dolmens w'ith a greater or less similarity to each other 
exist, not only over the whole of fiulia, but also over a great ]K?rlion of 
the world, if wo assume that the Pallavas or Kunimliars ereeted those 
in India, bow is the resemblance to these in others, found out of India, 
to be aeeounted l\)r ? Hut even in India itself, llu»iig!i tlie Pallav.is 
were undoubtedly a ijowerf id dynasty, there is no proof that they had 
sway over anything like the whole of India. This being so, f-hoso me- 
galithie remains, found outside tlie limits of the ancient Pallava king- 
dom, must have been el ected by a different race or raci's from the Pal la- 
vaS! Carrying the point still further, when eonsiderable dilVereucc of 
plan, design, or arrangement i.s foimil — for csanqile, tiircles, squares, and 
the almost infiriite variety of clas.scs of megalithic remains, — not only over 
wido areas within the limits of the Pallava kingduni, hut even in those 
in close proximity to each other, how can it be ])roved that they ^?erc 
all erected, by the Pallavas ? If it is admitted that they may have 
erected certain of them, it must be qualified by the inferred supposition 
that the dilLureiices in arrangement must bo duo to the tbrms used by 
different castes or sections of the tribe ; for, in a conservalivo people 
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like the Hindus, it ^Y(ml(l ho an anomaly to find one east-o praotisinrj a 
plurality of methods in the dLspusai of its dead. Tlio Pallavas prohaldy 
ci*ecl(}d one or inoi-o ehisacs of megaliths or other tombs in eommon with 
other rjmes of the time. They could not have used all the dilTerenfc 
variclics wc find existing. To asecitain which tliey really did use, we 
must lind which forms anj the commonest .‘irt)uurl the remaiiis of the 
pi'incipal of their settlements. It has been suggested, oi-igiimll}’' T think 
by Pergiisson, that tlio distribulioii of the dolmens jiiight be duo to the? 
wanderings of a primeval tribe over the dilferjiit parts of the globe. It 
is to be feared, however, tliat any such primeval reniaiiis must not bo 
looked Cor on the present surface of the earth, but in one or more of tiio 
strata at some distanco below it. Tli.? present level cannot l)y any pos- 
sibility be such as was the .surface in ])riuicval times, else we must as- 
sume, that if ])rimcval reniains are now found ou the earth’s present 
surface, high above the strata which, catdi .siujcessivnly, formed the sur- 
face ill early times, tlieii the earth in tlu)se days piust have been unin- 
habited ; but, I think this is hardly asserted. The dr>lmens now seen 
cannot bo much more than a thousand years old, else they would iiavo 
been silted up long ere this. They cannot therefore bo such as were 
erected by primeval tribes, tbougli it is quite po.ssil)lo they may be the 
deseeudants or copies of dolmens which really were erected in such eai ly 
times, and which may now exist with other fossilized remains of tho 
time at some considorable depth underground. This iniglit be expeetod ; 
for, from the very earliest times, nmn must have had a rovorentjc for his 
deail, and taken stejis to mark the spot of its burial by tho nroetioii of 
some siudi rude moniitnents. Fergussoii, in liis Uitflu Monmnoif.^ 

lias tj’caled iliis jiart of the subject very clearly, going into the earliest 
forms of sepulture piuctisod by primitive trib(\s, and showing how they 
developed under the effects of a more advanced civilization. 

At Pallavaram, the .stone circles occupy a ]>ositioii by themselves on 
tho tops and sides of tho hills, whereas tho oblong and round eartliou 
tombs stand on tho sloping ground around and at .some distance from 
the base; and all close to or ou the surface. As the oarthonwaro tombs 
are found scattered over one ami tho same piece of ground, they iiuist 
have been used by one mce, and by one section of it. They havo all, 
certainly at one time, had high lids or covers, and had they been sunk 
in the earth till those were below the surface, — as the lops are now all 
awiaji, and the rims of tho tombs themselves are now above or ou tho 
Hurfaeo of tho ground — it would lead to the inference that the ground 
line in those days had been from three to four foot higUtfr than it is now- 
a-days. Had there been no mounds, it would I'oipiire to have been so, 
to cover the higb scnii-globulai' lids of ilic round tombs. This of courso 
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would 1)0 absurd, for execjit in (;ascs whore the surface oiirtli is' wasluul 
away by rain or in similar oxcoptional insianoes, it will bo found that 
the tendency is for the surraco lo rise by continual accumulations nf 
soil, rather than fall. Ancient reimii ns coiitiiiuo to sin|v below fjroiiiul, 
or more strictly becoiuo covered up in proportion to their ago. This 
will bd found to be always the case, except in cases where there is some 
coiiiileraeliri^ cause at work. Now the most probable explanai ion of the 
•position of these tt>nibts is, that they would seem to have bfMJii placed in 
the earth with their rim about or near the snrfaci;, and ihe lids a'lovc 
it : this was then covered up by a mound. -The mound would gradually 
wash down, and as it went, the lids of the tombs w'onld disappear also, 
Icavim^ Ihe tombs themselves exaatly as wc lind them or just about Iho 
surface of the f^round, and without their covers, it is out of the rpies- 
tioiis lo sup])ose that the surface could have been so uiiieh hiirhor than 
it is now ; and ih(^ only possible way by which the hii>;h lids of tlie tombs 
could Ins [)role(d(*.d or covered would bo b}' a mound.* Wo have cnd«‘a- 
voured ts) show that the pra«*litscs of modern burying casics may bo 
ref(‘rre«l lo as elucidating some of tlio aiiciont onstums connected willi 
these tomhs ;• ami in Ihis iustaiiec* the placingof (lio toinh [sarlly above i lie 
iialiiral surface of the ground, ha.s ils counterpart in the burying of iho 
body up to its waist in the grave. (See subsequent remarks on the 
subject.) 

Rogarding the foregoing remarks on the gradual silting up of 
ancient remains, it may he observetl that llio fact, if properly investi- 
gated, might ho the moans of settling many di.'^pufed qiujstinns regarding 
the age of megalilliie and other jviiiains. Vf’iy littlo roally is known as 
lo llio actual age of smdi tomhs. Various dales havo of eoiirso been 
assigned, hilt only on surmise ; nothing certain has yet transpired to 
deliiiilcly fix their actual ago. Now tliis sillaiig of the soil goes on 
steadily fi-om year to year, and, if the total uccnmnlation in a ocnitiiry ho 
known, wc would l^avc au important factor in aseerlaiiiiug tlieir date, 
from their position above or below ground. Various otlier malters 
ivould of course bavc to bo taken into consideration, siudi as any pecu- 
litirities of the locality. For instance, remains on tho sides pf a hill, 
may silt up but gradually or noi, at all, tliroiigli the water rushing down 
tho sides and carrying awu} the accumiilaiiuns of soil. These are ex- 
ceptions ; but in ordinary circumstaiieos, the j)i’ocess must go on with 
ceaseless regularity. Most of tho aueiont remains now hidden by 
mounds, havo been covered by ihis Tiatnral process ; very few can liavo 
boon artilicially concealed. It can certainly lx* used as an auxiliaiy to 

* Rlc fiirLUor rcuuirka on the mounds, nnclor the article on tho l*aravai lomlw, 
also Plato X. 
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otbfjr Dioans of fixing tlic dato of certain remains, if not always with 
certain exactness, at lc.a.st approximately. If WO examine the SCCtion 
of a mound covering a building whoso dato is known, such as the stupa 
n1 Aimii'dYati, sevciiil distinct former surfaces can bo seen, marked in 
dilTeirrit instances by bricks or marbles which have fallen off, and aro 
now lying on the level, several feet below the present surface. Cy pro- 
2 iortionally dividing the lieight of the section of the earth hank, the 
ficciiiii Illations of each century, which has elapsed since the erection of 
the building, can be almost exactly fixed. In, this instance the ap^ili- 
cafion of the tJicory proves, an important fact, namely, that the destruc- 
tion of the stupa had been going on from the time it was deserted till 
it was comjdclely covered up by tho mounds ; and disproves the supjio- 
sition iliat the building must have remained complete till it was dis- 
covered at the beginning of the present contnry. This is proved by the 
finding of marble slabs at diJVcrcnt levfds. Some were lying about the 
level of the floor ; fliose could only have fallen off when there was little 
or no accumulation of .soil, OLhons again, were at varying levels above 
tho floor line, these must have fallen when tlio ground lino had risen or 
been silled n^j to the lieight at which they were found. This is alluded 
to simply as an exempli ficaf ion of the application of tho theory. It can 
undoubtedly bo applied to aid in solving tbo iiroblem of tlic ago of these 
mcgnlitliic remains. It has been asserted t!iat these earthenware tombs 
at I’alinvaiam wore once enclosed by. stone circles, iliougli now no traco 
of them remains. It may have been so in certain cases, though from 
observations of similar examples at other places they would .seem to 
have been simply covered by mounds. The stone circles oven yet exist- 
ing ill the vi'-iiiity seem to enclose an entirely difTei*eiit class of tomb. 
Tt wcaild bo curious that those circles on the ;id joining, Ji ills, enclosing 
tho megalitliic tombs, should oven still exist in almost perfect condition, 
while no traces remain of circles at the earthen sarcophagi. 

The round tombs are pointed on the bottom, and terminate in one 
log. They arc all near tlie surface, and, in most cases, their upper 
rim has been broken away, through projecting above ground ; and for 
the same reason their covers arc now away. On excavaling one of those, 
1 found a ijortion of an outer and sejairato rim remaining around tlic 
tomb itself, and advanced the theory that they must have been covered 
by a*semi-globular lid, like an inverted chatty placed on the top. Fi-om 
some complete examides which I subsequently examined in the Madni-a 
District, 1 found this theory entirely borne out, for in those cases in 
which tho lid still remained, its form was almost exactly a replici-to of tho 
tomb itself, only of a slightly greater diameter, so that it might bo easily 
placed over and enclose tbo tomb proper (see Plato X, fig. 2). None of 
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the former observers of those remains at Pallavaram found any’ traces 
of iron, or other metal weapons or utensils ; nor were there any boncjs. 
In one of a number which I opened, some bones were found ; those were 
ill a very decayed condition and nncalcined. A numlior of small earthen 
vessels have been found, principally in the round tombs : the oblonjj 
sareophn^i seem particularly devoid of such relies. In one of these 
latter 1 found a small oblonpf tomb placed insider the larger one, and 
from this I suggosttid that this oblong form may have boon used for 
the females of the tribe,: for, in certain cases with the Ilindns at the 
present day it is the practice to bury the infsnit along with the motlici’. 
The bodies in tlio round tombs would bo the males^ placed in a croiicli- 
iiig or sitting position. Cevtjiin trilies or castes among I he Ilindns still 
bury their dead in this position, though of course not in a receptacle, or 
enclosed tomb. The female is buried in a horizontal posture, and the 
male in a sitting position. In an interesting artichj* on prcdiistoi'io 
tombs in "Malabar, it has been stated that tlio protuberance on the bot- 
tom of such round sepulchral urns probably sigiiifies a rcjn’cscntation of 
the os nfrri ; being oniblomatic of ilio religious ideas connect ed with tlic 
cartb*goddess, -and that such a burial was einbleinafic of the return of 
the individual to the womb of Motliei* P'arth. The same idea was aftcr- 
^^ards advanced in reference to tlic Pallavaram tombs. 

The chief sect which adopts the custom of burying, (nfftirn-krli/n), 
is tlic Liiiga«lharis or certain folio wei-s of S'iva, — who, in most cases, 
bury tlicir dead in a sitting position. Tlio grave is partly lilled up to 
the waist of the deceased, when, after the saying of mantras and other 
ceremonies liijivc been gone through, this friends who are present, throw 
ill handfuls of earth till they iiiise a low mound over it. Sanyasis aro 
always buried ; they are considered so holy that they have no need of 
the ceremonies ncce.«sary for baser mortals. Boys who have not under- 
gone the ceremony of npanayanani (similar to tlio Anglican confirma- 
tion) ; by some castes, all in imaiTicd girls ; with the Sudras, tliose under 
the ago of ten ; those who die of small-pox, and soldiers who die in 
battle, all aro buried. A relic of tho ancient custom of jdaeing food 
with the deceased ( piv^i/idmai. or food for tlio spirit) still exists in ihc 
practice of cooking different kinds of food, and taking it to the burial- 
place, scattering it there. The remains at Pallavaram arc ovidenlly those 
of a burying people, and not of those wlio liisl cremate, and afterwaj-Js 
collect and place the burnt bones in tho ground. 

J)r. Burgess had suggestdl that one or inoi'e of tho earthen tombs 
should be itjmovod to Madras, but from tho brittle condition in which 


* Logan, Malabar, 1887, V'ol. I, p. 181, 
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tliey all wore, it liad been stated that it was impossible to remove any 
of them in their entirety. This certainly scorned to be so ; the tombs wore 
bulky, aud the earthenware had so little cohesion, that it could bo easily 
powdered between the fingers. The work thus seemed to be, if not 
altogether impossible, at least one of considerable dilllculty, and rc(]^uir- 
iiig great care in execution. In addition, nerno of them were'in a per- 
f(‘0t condition ; they were all cracked throughout, and it scorned tliat on 

any attempt to move one, it would instantly fall to pieces. As the 
removjil therefore, of such a hirgc5 nnwiohly mass of '' cracked earthen- 
ware presented some rather peculiar dillienlties, it may not be uninter- 
esting to recount the method successfully adopted. On inspection, I 
first decided that it would bo imcless to attempt their removal if t ho 
earth had been taken from the inside. Though this added greatly to 
the weight, it was unavoidable, as the only* cohesion the lonibs had, 
rested in the hard earth which filled the interior. The tomb removed 
(see Plate X, fig. 1) is G feet long, 1 foot 8 inches deep, and 1 foot 
6 inches broad, and has two rows of five legs. Like all the othcM-s it liad 
a number of cmcks over its surface, tliesc wore coincided, as, had this not 
been done, evciy piece would inevitably have separated whenever touclmil. 
The (Mirth was cleared from around it, leaving it standing fioo on tlio 
ten legs. It was then lightly wrapped round with straw ropes ; aud 
bamboos were placed longitudinally above and below. Some paoking- 
casc planks were tlieii cut to the ncces.sary size, so as to form an en- 
closing box. Two planks were placed along oacli side, with upright 
supports fixed so that one would be nearly opposite each leg of tho 
tomb; the wooden legs were cut so as to stand alum t inches longer 
than the earthen ones. Tho box — open above and below — was then 
slipped over the top, and a hole dug in the ground lajlow cacli wooden 
sii]>port, BO that tho box could be lowered till its lower plank was level 
with the under surface of the tomb. Tho space hotwcoii tho tomb and 
the sides of the box Avas then packed with straw, and a tarpaulin In id 
over as a cover. Cross bamboos were then inserted below, between each 
of the logs, and supported by ropes lashed around and over the top of 
tho box. To ensure the safe lifting of tho whole, the e ^rth was clcij.red 
from under the tomb logs, thus leaving it suspended in tlio box. Largo 
bamboos were then lashed over the top, audit was safely lifted to the 
surface. From thence it was removed to my tent half a mile disttiiit. 
Before removing it further, it was considered desirable to put on somo 
additional supports, as at that time tho whole Aveight rested on tho 
tmns verse bamboos below. Brockets of Avood were therefore cut to fit 
the curve of tho earthenware under surface ; these were put underneath 
and fixed to tL^ box sides. A longitudinal plank Avas then placed be- 



1888.] A. Rea — Prc-lmtoric ‘DurxaUplaccs in Souther n India/ 7)7y 

low caoli row of the tomb legs, and, after the necessary cross-supporting 
pieces had been attached, the whole was removed by i*ail and cart to tlio 
I^ladras Governinont Mnsenm. On its arrival, the two lougiiudinal 
planks, and cross wooden ])rackeis were removed from under the Jargo 
case, leaving the weight of the tomb resting on tho bamboos as on its 
first removal. Tlie logs of the box w(‘ro tlien cut nearly level with 
tlioso of the tomb, and it wns lowered to the floor. As the earthen legs 
wore not all of one e(pial length, wedges of varying ihickness wore fixed 
in below each; tho ropow supporting the bamboos w'ore i hen unwound, 
and tho packing case lifted o If. On reinoviifg the wrapping of straw 
rope, the tomb was found to bo all ngl.(, without lyiy new cracks, even 
in spite of the shaking it must haver got in iUc journey to Madras. 

A pyriform tomb was also removed to tho Museum witiioiit much 
difficulty. The cJirth ^vfts left inside; tho tomb wrapped round with 
straw rope, and ])laecd point upwards in an ordinary jiacking case. (See 
IMate X, lig. 2.)* 

In addition to the two large sarcophagi, a numboi*of smaller articles 
wore also unearthed and removed to tlie JVrusciim. TIkjsc arc — 

No. 1. — A. round lid, broken in seven jiieees ; was probably meant 
as a cover for No. 2 ; colour a reddish brown with black on tho surface, 
(Tam. Cltfiunttka,) 

No. 2. — A pot, unbroken; ovidcntly intended for rice or rieo 
water. It is not dissimilar in shape to some chatties used by tho people 
now-a-days ; colour a reddish brown ; inches diameter. (Tam. Kanjl- 
chaitt/) 

No. ;l.— 'Sjuall, nearly lound chatty, unbroken ; probably intended 
for somo liquid ; red colour; 5 indies diameter. (Tam. Kudnei.) 

No. 4. — Lota, jiartly broken, by being crushed against the under 
side of the tomb ; red colour; 5^. inches diameter. (Tam. Kiitfuri.) 

No. 5. — A small cup or chatti ; probably for curry or similar 
food; red colour; ilj ;]• inches diaractor. (Tam. lui/ /am.) 

No. (). — Similar to No. 5 ; inches diameter. 

No. 7. — A round piece of cartheuware, broken in two pieces ; con- 
ca^'e on ouo side, with a groove around its rim ; convex ou tho other, 
with a })icc 0 hrokeii away from the apex ; colour rod, but black on tho 
surface. It has most [irobably been a lid, as the groove on the rim would 
seem to show ; 4.1 iuches diameter. (Tam. Chdnnake.) 

No. 8. —A variety of No. 7 ; CJ inches diameter. 

No. 9. — Similar to No. 5 ; 5A iuches diameter. 

, * None of tho pyriform tombs as yot seen at I’.illavarain have their covers 
complote. The jiiajorily of ilieiu have lost all trace of it : the one removed Ims 
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No 8. I to 7 were found in a pyriform tomb ; and Nos. 8 and 9 in 
another, with fragments of other chatties. 

I think there seems a probability that somo at least, if not all, of 
the utensils wliich wo find in these tombs were originally placed, not 
in, hut over them. In almost every case ti*accs of a pottery lid remain ; 
with the pyrifoi’m tombs this was au inverted cliatty with a large head 
monhlinij on tho rim. With the oblong tombs, a Hat slab of eai-then- 
waixi has, 1 believe, covered them in every case : some of these have dis- 
iH)pcaved, but fragments are always found inside. Now, in some toml)S, 
there is simply au accumulation of soil, which lias broken through tho 
lid by its weight, a^d in these, tho contents are usually in good preser- 
vation, and not lying on the bottom, but scattered about the inside. 
Ill othens again the tomb is filled with earth and largo stones, and in 
these, the chatties are usually broken, and pieces arc not on tho 
bottom of the tomb, but are at different depths such as wo would ex- 
pect them, if they had fallen in with the mass of earth and stones 
through the broken lid. If the tomb had been intentionally filled with 
earth, which is very unlikely, the people would have shown some dis- 
criminatiou in filling if, and not used blocks of stone for the purpose. 
Then, if tho small chatties had been originally placed inside, wo would 
find tliern all on tho lowest surface of tho earth which tills the tomb ; 
but in no case arc they all so. On one of tho oblong tombs which 1 
partially exposed, I found a piece of its flat lid remaining at one end, 
and resting on it were the remains of a few broken chatties. These 
would thus seem fo have been placed over and not in the tom!) : if this 
portion of the lid had been broken, the small eliattios woiihi have found 
their way inside as in other excavated examples. AIJ those facts are 
confirmatory of the theory of a mound having once covered each tomb. 
Tho earthenware would resist the superinciimbcnt weight for a time, 
but becoming cracked by tho expansion and contraction of tho siir- 
roniidiiig earth, would give way, and a mass of earth would fall iti. 
This again, Avouhl cause a hollow in the core or centre of tho mound 
itself, and so hasten its being washed down by tho weather. 

Tho first seven articles oiiumeratod above, are exactly those wliich 
the ideas of those early people would suggest as necessary for the pro- 
viding of meat, drink and lights for the spirit of the deceased. In sonic 
parts of China this custom still prevails. They believe that tho hills 
— which they use for burial places, — are inhabited by spirits wliieh 
protect the graves of the dead. They therefore offer to them a sacrifice 
of food, wine, and incense or candles. Tho graves at Pallavai'am are 
all either on thn hills, or on the sloping ground immediately below them. 
This may have been the result of the uueient edict which forbade tho 
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use of fertile land for burial ; or it may have been that the same i<U*ii 
which the ifiiiduH, aloiijj with oilier nations, liave of the sacredness of 
tho hills, induced tlicm to choose such places for tlie deposit of their 
dead. Tho aticlcnt Jews had siicli a belief ; wo see tho Oliiuese and 
^ other nations have it; and that such is not foi‘ci;<n to the traditions of 
the Hindus is evinced by some of tlieii* Uiiest carvings of deities and 
moat sacred slirines being placed tin the hills. The custom uow-a-days 
of placing a pot of tood* at a grave may bo tlio lingering traces of tho 
earlier custom, hlvcri with castes which bury their dead, — and, tlio 
evideijces point to these relics being tlie work of an aboriginal people 
who used burial iu preference to creuialion, as tljo bones I found are 
not calcined — no custom, of placing such a number of utensils seems to 
prevail now, nor do any of them use any siieh receptacle for the body. 
With such a conservative mco as tho Unulus, who take ages to change 
any of their customs, it seems a very sufUcient reason for assigning these 
uiititpiities to a very early period in tho history of this country. 

These ancient burial-places in Soiitli India aro known to the people 
by vai'ioiis names which indicate the belief that they are temples, and 
not places of sopiilturo, for exa mplc, Pandnoa kavil, or tomjde of the Pan- 
davas. It is curij)us that this should bo tlio same idea onco firmly be- 
lieved in by Antitpiaries in Kurope, till dispelled by Pci’gusson, >vlio 
conclusively proved tliat they could only be temples in the sense that 
they were sluinos of tho dead, and might bo shrines of tho votaries of 
fiuccstor worship. 

remtthis at Perianatfam near Chlinjlrpnf, 

These consist of some fine groups of kistvaciis and Rtoiie-circlos. 
On tho V illi> in hill, Micro are three or ft>ui* tombs ; and on the iiortliorn 
fac4! of the Vallari hill arc from sixty to sevenly c.xaniples. At least 
four clnsscs of i-einains exist on the Villiyin bill ; they are — 

(1.) .Stone-circlesf with kistvaems or dolmens in tho centre, 

(12.) Circles, with no surface remains in the centre, 

(iJ.) Kistvaeiis or dolmens, without circles, 

(4.) I’ottery sarcophagi, without stone enclosures. 

The remains generally arc much the same as tho mcgalithio tombs 
at Pallavaram ; but whereas at that place only one or two examples of 
the delinons - in the coiilro of cirelch — occur, at Perianattam a huge 
iiuiubor exisfs in almost complete preservation. Of the lirst class, above 
noted, over a dozen were noted. They are formed of a number of largo 
stones laid together, roughly forming threo sides of a S(-|uarc, leaving 
tlio fourth side open, and tlio inside clear. A largo Ihit •dab is laid over 
the top of these as a roof. Close around tho central group is a pile of 
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smallei- sloncp, gradually rising towards the centre in a sort of cairn 
or mound. At a distance of a few feet from this iirst or inner circle is 
tin <iulci* concentric ono, foimcd of blocks of stone, oncli stone about tWO 
or t luce feet in diameter; this outer ring cnclosos the tonil). Some of 
tlicse fltone-circlos arc quite complete, otliei’s liave only a few of tlio 
Cciiiisil stones and outer circle remsiining. A few stones from some of 
the circles had evidently been quite recently removed. 

The majority of the remains ennsisis of those noted under class 2. 
Some of these circles are quite complete, withent a stmie out of place, and 
they have no trace of anything remaining or having been in the eenlio. 
If thei'e had been dolmens in the centre, their removal wonhl have dis- 
turbed some of the stones in flic omer circle : but in numbers of cases T 
observed no disphicemcnt. The earth level inside the circle is some- 
times about two feet above the surrounding soil, forming a raised circu- 
lar platfonu of earth ; this may bo duo to a mound ba\ ing boon insido 
the circle and gradually wa.shed down. One of tlicso had a circle of 27 
feet ill diameter with 27 slones laid closely together: the insido loel 
was 2 f(*et above the surrounding ground. 

Of class 3, Ihcre am a number ofexamplos. For clnssifical ion, 
they niigbi bo included under those of the iirsi, for tliey are sinijdy ilio 
IcistvaoTis or dolmen.9 with their siiiToiimling eirch'S oil her wliolly or 
pariially removed. Ono had nine largo slones laid together, with a flat 
slal), 0 feet hy 5 feet and a foot thick, laid on the top, 

Of class 4, only ono partially conqileto c.vample was seen projecting 
above the ground surface, bnt broken [lioccs of thick pottery at difforent 
places shewed that others did or still do c.xist tliore. ThiJ ono reforred 
to, wa.s almost identical with the pyrifoi'm toijib.s jit Pallavaram, and 
nica.surcd 1 foot 0 iiichc.s in diameter and 2 feet in depth. It was badly 
cracked, and had only some broken ])icces of earthenware and large 
stones in the earth inside. This tomb, and the megaliths oceii])}' tlic 
same relative positions on the hill as do the same t lasses of remains at 
Pallavaram. The stone circles arc on the knolls and higher slopes, and 
the earthen urns lower down at the very ba.so of the hill. No indica- 
tions of the long earthenware coflins wore observed, but it is quite pi-o- 
bahlo they may also exist hero. 

An excavation was made in the centre of one of the simple stone 
circles, to ascertain what class of tomb it enclosed. The circle was in« 
complete, and without central dolmens. 1 only found two bones, and 
several broken pieces of small chatties. The shaft was cari’icd down 
to a depth of 4 feet, but uothing else was found ; those relics were 2 
feet from th^ surface. Other remains there may once have been, but 
possibly they havo been intentionally removed at ono time or other ; 
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or it might point to there liaving been a tumiilns or mound inside the 
circle, in which case tlie funeral urn would bo close to the gr»)uiid sur- 
face, and when the mound disappeared, the relics would go also. The 

fragments of pottery may be of service in a classilicatiori of such articles 

found at oilier places: they are quite dilTerent from the chatties foil ml 
in the I’allavaram earthenware sarcophagi ; the pieces arc moulded and 
have rude attonipta at ornaruent. The conteuls of the Pallavaram tombs 
arc all (piite plain, and, with the exception of the crude notchings around 
the top of some of the larger tomhs, there is no ornainent of any sort : 
nor is there absolutely any on any of the snftxll chatties yet found. As 
far as can ho made out from these fragiiicnts, the outlinn also would seem 
to have differed Fi-om the others. Tlio rim around the earthen sarcojihagns 
seen at rerianattani, instead of being a boad-moiildiiig as in some at 
Pallavaram, is inouldod in a sort of spear-shaped section. 

Another circle, wliich had only one of the centre stones remaining, 
was examined ; but I his had the a])peaiunco of ]ia\ing already been dug 
inb) at some previrius time or other, and nothing w’as found but broken 
poftery. Could time have been had for an exaniinal ion of one of the 
complete kisL^aeiis, some relics, no doubt, would have been revealed, 

MrOALI'lIJS AND EAUrUENWARB SARCOniAGI AROrXD MaDURA. 

Dadampufti, 

At Dadanipatti, on tlio eastern outskivts of the village, are 1 races 
oL about a dozen incgaliihic tombs. fcJornc have boon at one time or 
other partly excavated, probably for the livasiiro they were .su]iposeil to 
contain, or for the large slabs of stone of which they were Formed. 
Those remaining show a largo stone kist iiiidi*j'groiiiid, foiuncd of stone 
slabs on 1 he top, sides am I' hot tom. These have once on a time been 
enclosed by stone circles, but in only ouo case docs this reiiniin, and 
that, only partially. 

Close to these, a largo si one covered a round earthen ware tomb. 
1 removed the slab and came to the tomb itself at over 3 feet below the 
ground surface : it was shapcil like the i)yvifoi*m earthen tombs at .Palhi- 
vwram. Tlio semi-globular caiiiieii lid, Tvhich bad oiiee covered il, and 
which would extend up to the stone slab on the surface, was broken, but 
a few portions of it remained. Arinnged aruand the oiitsiilo of the rim 
was a series of chat tics, but all broken; from the different fraginenis, 
there seem to have been about half a dozen of them : they were all very 
soft and brittle. One of a reddish material is shown in Plato XT, 
fig. 1. It is Bomi-globular, broken, 7-J inches in diameter and 4.j inches 
deep, with moulded rim and groove around the outside. Another was 
a ijortioii of a black-glazod double-ringed stand for supporting the other 
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(PI. XT, fig. 2). It is a fragraout only, but the production of the curves 
gi\cs a diameter of inches with a depth of 2] ; similar articles com- 
plete are shown in figs. 60, 61. Another fragment (fig. 3) is pear- 
shaped, of a tliin material, rod below, but black inside, and also black 
on tlio exterior where the rim had been ; another of the same kind, more 
complete, is shown by fig. 27. The tomb had a 'bead-moulded rim ; and 
the portions of the cover which remained, overlapped it by 10 inches ; the 
edge of the cover rim was plain without moulding. 1 cleared the inside, 
and found a few bones and an iron spear head (fig. 4). The ground 
around the exterior was extremely hard, and in digging it out — at 6 fec;t 
from the sui’faco— tlje men turned out a large frog, which had been cin- 
bedded in the solid clay. The animal had a semi-transparent look, and 
died a few minutes after being brought to light. 

Mr. Turner found a similar tomb at Paravai, the contents of which 
were some bones and chatties (figs. 5 to 8) and a large number of l)ead8. 
Fig. 5 is a fragment of a ring-stand, similar to figs. 2, 00 aud 61, it is 
black-glazed,* 4J inches in diameter, and inches deep. Fig. 6 is a chatti 
of a reddish colour, 61 intjhes deep, and 7 inches at tlio widest diameter. 
Fig. 7 is a chatti; brownish red, sliglitly mottled with dark spots, and 
glazed; moulded rim; notched ornament round body of pot; 8 inches 
deep, and 9 inches in diameter. Fig. 8 is a chatti ; reddish colour ; sliglit- 
ly dilTorent in shape from the above ; no ornament ; 6 iiiclies deep and 
6 inches in diameter. The l)cads found in this are [leculiar and inter- 
esting. Some are of a reddish scnii-transpareiit matei*ial, with milky 
streaks through them ; a few arc of a greeiiish hue, and otheis of white 
crystal ; most of them have a design in Avhito inlaid work, the lines 
seeming to liave been graved on the surface, and the white enamel filled in. 
Tliese are important, among other respects, ill that they resemble beads 
found at the seven Pagodas. Sir Walter Elliot states,t tliat such 
articles have been picked up near some mounds there. Mr. Lovonthal 
of Vellore showed me a number he had collected himself. The mounds, 
referred to, wore supposed to cover remains of buildings, but excava- 
tions iHivealed nothing in the shape of masonry. From a comparison of 
the beads from the seven Pagodas with those found in the Madura tur..ib, 
I am convinced the former came from burial places also, which would 
explain the absence of buildings expected by the excavators. The other 
articles mentioned as being found by Sir Walter Elliot seem to com- 
pletely confirm this theory. 

A few of the most typical of the beads from the Paravai tomb are 
illustrated in Plate X, fig- 3. Those marked a are red, 6 ai*e rod or 

' ^ f'ce farther remarks on tills glaze " or gloss, 
t Carr's j&’ei-'cn ratjodufi, p. IIU. 
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various sliadcs, c is red with white streaks, d is green, and e are red 
crystals. 

These seem to be miher unusual, for I found none in any of the 
tombs I examined. 

Another tomb removed from Paravai to Madura, was opened by 
myself. Inside were u (Quantity of human bones, evidently those of a 
largo-sized person. An unusually largo number of utensils were also 
tound* fifteen in all. (PI. XI, figs. 9 to 23.) 

Figs. 9 to I t are bowl-shaped, with a double enrviihirc on tho 
body. They have, as all the otliers, a slight'glaze, and are of a ricdi red 
colour speckled with black spots. Tlicy vary ii^ size from T)^- inches 
to G] inches in diameter, by inches to 31 inches deep. 

Pigs. 15 to 21 are also bowl-sliapcd ; but, with the exec j)l ion of fig. 
18, which has a slight hollow round its outer upjuT surface, arc of a 
plain convex curve. They are black inside, and black on tho up])i;r sur- 
face of the exterior, merging into red on tlie under side. They vary in 
size from C ?3 to inches in diameter, by J to 2J inches deep. 

Fig. 22 is a chatti, similar to fig. 7 ; 8 inclios in diameter and 7^ 
inches deep. * 

Fig. 23 is a small vessel, somi-ogg-sha ped ; broken. It is black in- 
side, and oil the exterior has tho beautiful mci'giiig of the two colours, 
black and red, so oliaraoleristic of tlie pottery found in this neighbour- 
hood ; 5 inches in diameter and 4^ inches deep. 

Paravai. 

At Paravai tho tombs aro of earthenware, pyriform-shaped. They 
occui)y a level piece of waslc land to the east of the village. A great 
many sippear above the soil, covering an area of sevenil acres. 1 ex- 
ca-valed one, and found it to bo com]ilotcly filled with hard compact 
earth and stones ; llicro was neither trace of bones nor chatties, not oven 
a fragment : the interior was coated with lime. Probably it may havo 
been emptied at some previous time or other. 

Aiioflior I excavated, and found a number of bones and a skull, tho 
lat ter being very nearly perfect (lower light of Plato XI), and two small 
broken vessels (figs. 24, 25). The bone forming the skull mostly remains 
in position, and the other bi*oken fragments couhl, I doubt not, bo fitted 
on : it is in very good preservation. 

Fig. 24 is bowl-shajied ; black inside, and black and rod outside : 5f 
iuelies in diameter and 21- inches deep. 

Fig. 25 is similar to fig. 23. 

^ The last tomb examined here was perfectly complete, with cover in 
position. The tomb and cover were cracked in different places, but no 
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picco was out of 2 :)lace. Tlio contents might therefore be expected to bo 
coniplcto. The ei-acks wore sufficient!}^ wide to admit of soil finding its 
way inside along with moisture. This tomb and othei'S 1 have since 
examined, perfectly corroborate the theory I previously advanced in a 
report to Government, tlnit all such tombs as these seemed to have had 
a lid on the top. I iind also on coinpai'ing their proportions, that those 
pyriform tombs at Palbivaram aro all broken off nearly mid way down 
their original depth. This may have been ilie result of their Having 
been placed half their depth in the earth (see Pl. X, fig. 4>, the upper 
portion above the ground level being covered with a mound. As tho 
mound was washed down, the portion of the tomb above the ground 
level would disappear also. We might aceoiint for others remaining 
perfect, with their covers complete, through having— tomb and mound — 
been placed in a hollow depression in the ground. Tho tiimiilus 
silting-down would not disperse, but remain and fill up the hollow 
gTOUiid. In these burial-places, a coiisidemblo silting-down has undoub- 
tedly been ill progress since the time they were first used; for, 
though they now mostly pre.scnt a uniformly level ai)pearanee, tombs 
at one place may bo several feet below tho present surlaec, while at 
others the broken middle circumference of a tomb only appears, ff’his 
would argue irregularity of tho ancient surrace. The contents of the 
tomb referred to above were four articles and other fragments of glazed 
earthenware (PI. XI, figs. 20 to 29), and a large quantity of cniiubliiig 
human bones, all einbcddod in loose fine-grained earth. 

Fig. 20 is a large Uiwl-shaped vessel, lOj iiiches in diainelcr by 5 
inebesdeep; black inside, black and red on the exterior; with rim 
mould cxtcnially and internally. It is tho only one of its class found 
among all the e-vaiiiplcs I examined. 

Fig. 27 is a conical-shaped vessel, 6 inches in diameter by 0} inches 
deep ; colour, black siiid red. 

Fig. 28 is Clip-shaped, 4J inches in diameter and 5 inches deep; 
black inside, and black and red outside. On tluj black surface, next the 
nm, is a peculiar attempt at ornament, mot with on a few of the articles 
found in this district ; I have as yet seen it nowhere ciso. It seems ito 
have been put on in another colour, and this, coming off, lias left a dull 
mark on the glazed surface. Some portions of the colour still adhere, 
and it appears of a whitish tinge. The marks are shown as small spots 
or short lines, arranged in groups of seven curved concentric lines, point- 
ing diagonally downwards from the rim. (See Plate X, fig. 5.) 

Fig. 29 is a largo chatti, 8^ inches in diameter aud depth ; colour 
red. It is similar to tigs. 7 and 22. 
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AnajianddL 

Tho foinhs at ArmpanacH, on tho south-east outskirts of Madura, 
arc all of cartlicuwarc and pyriform in shape ; tlioy stand in a pieco of 
waste ground to the oast of the village. The ground in its e.\lent and 
general appearance exactly resembles that at Pai avai. Tho tombs ap- 
jiear above tho ground singly and in groups. They vary considerably 
iu si^. One, which 1 dug out and removed, contained the bones of a 
child. It monsiircs 1 foot^:2i inches in diameter, by 1 foot 7 inches deep. 
Others 1 saw, evidently broken od* about tlu'ir middle eirenmferenee, 
inojisiired 3 feet 6 inches in diameter. These were the largfssL of any. 
All these were of a coarse red earthenware Tnat(M-ial, of a vtjry dilTeiviit 
clay from the finely-grained light matei'ial of tho imelosed smaller 
articles. Some few ioiiibs, however, always small, which I noticial most 
particularly at this place, were made of a tliin black and red glazed 
cartlicuwaro like Unit of the .small ves.sels, about thrco-sixteciitli.s of an 
ineb lliick. This species of tomb was coin])ava lively lijniled in iinmber ; 
they were eviilently used by a snperior class, a«»d — from the bones 
found inside seemingly by females. One of tliis latter form of tomb, 
on examination, was ff)niid to contain three nicoly-shaped little vesseLs, 
(Plato XT, figs. 30 to .3*2). 

rig. 30, small pear-shaped lota, 21- inches in diameter and 2 inches 
deep ; coloui', black inside, black and red outside, 

Pig. 31, small-necked chatty, with painted bottom ; 3i| indies in 
diameter niul depth ; colour, black and red. 

Pig. 32,^ double ring or stand, probably for tig. 31 ; 3^ indies in 
diameter and IJ- indies <leep ; colour, black. 

A tomb of the more ordinary earthenware I next dug out, remained 
with its globular cover complete. Tt measured 3 fei't in diameter, and 
4 feet deep inclmling the lid. As ii.sual, it wa.s cracked in different 
places. The expansion and contraction of the moist earth which laid 
found its way inside tlirough tho cracks could hardly leave it otherwise. 
It stood deep iu tlie ground, with none others ap])earing on the surface 
witiiin a considerable distanco of it. In this 1 found one solitary vessel 
(l^ig. 33) 4} indies in diameter and 5 inches deep, similar in shajie to 
Pig. 28. There were no other fragments, and as tlie tomb was coni])leie, 
none could have previously been taken out. Very dilToreiit is this fr«mi 
the fifteen articles found in the one from Paravai (with tigs. 9 to 23). 
Doubtless there wore ronsona for tho difference — perhaps tho poverty or 
wcaltli of the docea.scd, liis surviving family, or some eustoin peculiar to 
these people. This one may have been the last of his fspiiily ; the grave 
was apart from tho others and buried deeply iu tho ground. In this 
one, I found a skull wiili some of tlie bone reiiiaiiiiug ; and the rest in 
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almost perfect outline, tlirough having been filled in with the clayey 
Boil. Its outline should be of importanoe in pointing to the class of 
people who originated these remains. The bones of the skeleton aro 
large-sized, and evidently those of a person over the ordinary height. 
The ])roportions of these and most others found in the ordinary-sized 
tombs should, I am afraid, throw some discredit on the popular native 
legend, that people lived to a great age, shrunk into pigmies, and were 
then so buried. This fiction scorns to be vciy general, for I heard it 
related by people at all these places I visited. " None of the bones, found 
in any of these gi*avos, wero* calcined. In another tomb, of thick earthen- 
ware, I found sonio bones and three vessels, besides broken fragmonta 
of others. (1^’igs. 34 to 36.) 

Fig. 34, a necked chatti, 5^ inches in diameter and 4^ inches deep ; 
colour, black and red. 

Fig. 35, similar to figs. 28 to 33 ; inches in diameter and 4} 
inches deep ; colour, black and red. 

Fig. 36, semi-oval vessel, 5 inches in diameter and 3^ inches deep ; 
coloui', black and rod. 

In a broken syiecimen of one of the small sarcophagi — of thin fine 
glazed material— four articles were found (figs. 37 to 40). It was about 
18 inches high and was simply an enlarged example of fig. 27, witli a 
series of gi'oovcs on the outer surface, parallel to and near the rim. 

Fig. 37 is a smtill cup-shaped vessel, 43 - inches in diameter, and 3J 
inches deep ; colour, black and red. It has the peculiar dotted, diagonal - 
lined oi-nainent I pieviously remarked in fig. 28 ; in tliis case the gr(»ups 
are of four lines each. 

Fig. 38, a necked chatti, inches in diamotur and 4| inches liigh, 
colour red. 

Fig. 39, similar to fig. 36 ; colour, black and red. 

Fig. 40, smull bowl-shaped vessel, 5J inches in diameter and 2} 
deep ; colour, black and red. 

In some fragments close to the tomb, in wliich were the above, I 
found a small semi -globular pot nearly complete ; size, 4 inches in dhi- 
meter and 3 inches deep : colour, black and red, with the ornament on 
the black, before described. The small tomb found at this jdaco, and 
wliich I removed complete to Madras, was opened after my I'cturn. 
Keraoviiig the soil, I found fragments of two small chatties, and also 
figs. 42, 43 and 62. 

Fig. 42 is a small cnp-shapcd article, 3; inches in diameter and 
depth ; colour, black and red. 

Fig. 4^, a %mal I- necked cliatti, 7 inches in diameter and 5^ inches 
deep. Its colour is red, but on one side is au irregular patch of glazed 
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black colour, similar to tliat on otlicvs described. Tfc would seem as if 
Some of the orjufanir*. siilisbinco wliieh cunsos llio bisudv had been iin- 
iiit(*iiti()n;illy mixed wlih tlio red clay, onf. of wliioli the cliatd.l bad been 
uiado ; iL iiisiy Ik* rliio to llio liiLi'iiiiii;, as T sliall iml-n fiii'fclier on. 

l<'i^. (V2, a small scini-e«^‘'-sliji.|U}d cn|>, imdies in diamelor, and 
3} incdies deep : colour, 'bbujk and red. Ti is similar in sliapo k) «)ne [ 
i’oniid at Pailavaram; tins otlnn* lias no j»-la'/e, liowisver. In addition to 
these, I. I'oiind a number of bones and a skull. I’lie skull had been soni(»- 
what crushed Ui^.iinst tin* biside by tho chattii's, but I was able to reiiinvo 
it in us eom])lele a einidiiion as it was found. Its bone lining is V'ory 
thin, ft is shown ;it the left foot of plate XL. The Jiones — as were, to bo 
<‘\peeted from llie .size of the tomb-^-ure .sm;i.ll-.siz('d, and thos(> ot a idiild. 
Tlie tomb ilself is sliown — reversed —in the upper <‘.entrn ol plate XI. 

I‘'i‘^s. M' to (11 are art ides ]m}vionsly collected fi*om various loJidis 
at I’aravai by All*. Hart el Is, Inspiietor of i^)liec. 

l<bi»:. 14, a. small bowd-shaped vessel, 5.^ inches in dianu'lor, 1 \ inches 
d(‘ep ; etiloiir, black and red. 

l*’i.L>’. lo, .1 li,| with Mionldcd bandle on b>]) ; .*>1 im-Iies in tli-nni'ler 
and t iiidu’s bi'di ; <*oloiLr, black. It is very similar to anollier 1 bnmd 
at. I’.ii!a\ arani. 'rbe elieeked i*iin for littim^ tie* I op of lli.* vessel. w’bi»*!i 
t Im‘v \vert» intend'd (o e<»vi‘r, isllu' same in bol b e.a <(‘s. db.is one is 
sll^-liily hl ^lior in proportion to its diameter tlia n I be oi In'r. 

I'd'.;*, bl, a, donble-eiirved bowl, with nnmldc'il rim ; 5^ inr‘b'"j In 
diami'ierand *2 inelies d<*i’p; eobuir, black ami red. 

I‘d' 4 . li/. a bowl, •)[ inelu's in diameter, and *2[ indios deep ; e diiur, 
black and ri'd. 

I'do-. IS, a, bowl, Ct\ im'lies in dianu'ter, 3 inelu'S deeji ; (vdonr, same. 
I'd'^. a. bowl, (I'j inelu's In di.inieler, 2} iiu'bes deep ; colour, .sa me, 
Kii;-. .“lO, fr.erment of a similar vessel : ecdour, same, 
hd*,’. 51, bow'l, 0 inebes in dlanifdcr, 2^ inelies deep; cfdmir, same. 
I'd'^-. .52, bow'I, .5^ Indies in diametei*, 2 imdies deep; eolour, same. 
I'd':’. 5.3, a ver\ small ve.s.sd, 2^ inebe.S in dia.niet('r ami 1{ ineli 's 
de''p ; I'oloiir, black : is of a heavier material tbau tlic otber.s. 

* l^d'^. .51', a small donblc-cnrved vessel, similar to, but larger ilian 

hd'i;*. 5:1; t indies in diameter, 1 j inches deej>. 

bd*i^. 55, a snr.ill double-eiirvcd vessid, similar to, but lari;*er than 
Fi-. 5;l ; 1. inches in iliumcter, I iiieh deep. 

rdo. 5(i, a small loti, similar to Fij^. 30; 3[ indies In diameter and 
2,j inches dee]i ; colour, hlaek. 

Idi^. 57, Clip-shaped vessel, 3J inches in diameter, 2,‘ inches dei'p ; 
colour, black ami red. The material i.s ]iarticularly tliifl and lii*hl. 

* See No. 7 iiiuler dcHCviiitioii of articles foniyl at J’lilbivariini. 
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Fii?. 58, Reml-eprg-shapcd cup, simikr to Figs. 2d, 30 aud 30 5 IJ 

indies in diameter, 4 iiielics deep ; colour, black and red. 

Fig. 50, doiiblc-moiildcd ring stand, with nocking between the rings 
pierced tliroiigli ; 4[ iiiclioR in dianicter, 2J inches deep ; coloni*, bl.'iek. 
'J'lic surfaces are all smooth, black and glazed, Aviih tlio exception of tho 
under inner surface, -which has been Itiffc rough, and wants the glaze. 

Fig. 00, Do. Do., but larger, with Ihe ring opening wider, oj inehc.s 
ill diamelerand 2\ inches dceji'; colour, hlnck. 

Fig. 61, Do. Do., 6{ inches in diameter, inches deep; colour, 
black. 

The two ])reccdnig articles are complete examples of the fragments. 
Figs. 2 and 5. 

One striking peculiarity in all these articles is the Rurfaec gl.azo, if 
it might he so called. It might be more ])ro])erIy described as a gloss, 
us it has little or nciharduessorbriltlon('ss,l)iithasnioretheapj)ear- 
ance of polish on wood- work or horn. Itmiglitbe ihe result of soiuo 
organic mutter in tho clay, or prohabi}' may have been put on the sur- 
face only. This latter hypotliesis finds credence for in stance in Fig. 5lt, 
where the material is black throughout. The port ions intended to bo 
scoti when the vessel was in use, 1 . c., tho top and exterior, arc smootb 
and glazed, wliilo the bottom side has been left rough by the jiolter, and 
is unglazed, lu one fragment, tho outside is the usual Mack and red 
glaze, while tho inside is dull black. A slight portion of the inner upper 
burfaco has the glaze, and it has exactly tho at leakc’d appearaneo of 
having been laid on with a brush or rubbed wiLli some material till 
polished, — almost eei-tainly the latter. Had tho glaze been caused by 
Bomo material in the clay, it would liavo appeartsl •eijiially on all sides. 
1 showed one of these to Dr. Wilson, of the Presidency College, who 
thought it was not a true glaze. One other peculiarity is the cliiTcrenco 
111 colour of material in tlic same vessel. One fragment shews this per- 
fectly — ihe black, the full thickness at the top, tapering down towfirds 
the bottom centre of the inside, where its thickness is a mere line ; 
■while the red is thickest on tho bottom, tliinning nj) tlic outside, till it 
fades into the black at two-thirds of tho height, (see jilate X, fig. 6). 
This may be due to dilTercut clays, but it would be difficult to run the ono 
into tho other as shown on the section. If dilTcrent, tho red clay 
would be lirst turned on the wheel, ihe black afterwards gi*adually added 
to the upper surfaces. Tho most probable hypothesis, liowevor, is, that 
there is simply tho one clay, and the different colours arc due to the 
degree of J^ieat applied in the burning. In the largo terra cotta images 
BO coramun’iii certain districts, the material used in burning was stmw ; 
with this they were stuffed, and the lire applied loft tho iusido a perfect 
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blaek, and the ontsido rod. Siraw ij? commonly nsod for the burninf^ of 
some j)oth*r’a work, and it iiniy possibly have been used for those now under 
notice. ALest of those ai-tielos ai*e either round or pointed on the bottom, 
und, if kept iipri'^ht in the kiln, would rcMiuiro a KU]»port to steady them. 
If .so, tlic}^ inii^ht have been placed in the kiln in some sort of soil or clay 
bed; this would partially’ protect the lower portion of their outer sur- 
face fi'om the lieat. Tlie lire in burnin,i? w’ould play freely on the inner 
Exposed surface and the upper outer surface ; thi'so w’onld thus be sub- 
jected to a more intense heat than tins partially-protected bottom. 
Ihirned in this way, a certain heat would fjivo the red colour, and .t. 
j^reater would burn black ; the exact pro])ortion of Ju*at would leave the 
bottom red, tlio otliei' llanie-e\ posed portions blaek, as we now find them. 
One clialti already rehjrrcd to (PI. XI, tii'. 43) would seem lo bear out this 
tliemy. It is a red ctilour almost throuccliout, with two sirudl portions 
of t he npj>or snrfa<je showing black blolches. It appears as ifdho heat 
had not been sullicieidly iiiteuse to fully blacken the to[), and the tire had 
bee n bankeil or gone out, jiiNt as the black w.as beginning to appear, or 
before l.ho bjinpm'al are had becui siillieiently high to ghe it the vecpiired 
shades. In regard to this mailer I made inquiries of some native pol- 
lers ill Afadras, as to the blaek and red colours ami glazing of the pot- 
tery. I showed 1 hem a speeimeii, and asked if Ihey could explain the 
colours and glazing, and [nualuce something like it. T was told they 
could do so, and that the black colour was caused by a nnt i'ubb(‘d o»i 
the surface ; a greater or less coating of the mitty snbslauce giving a 
more or less Ihickiioss of blaek in t)ao material, hence the merging of 
tlio blaek info the red.* 'J’he glaze was said to be projluced by a speeies 
of nut likewise rubbed on the surface, nml a eerlaiii degree of fineness 
could be given by burning the nialerial willi [niddy husks or seed ehalV. 
I’o test those slalemenis, I asked a man l«) come and make a. piece nf 
poiloiy before me, which should have all the peei.liarii ies of Ihat from 
Madura, lie olTered ro come, ami did conic, but 1 regret the wetness of 
the weather [n'evenle«l his atlemptiiig it. 

1 have since been favoured b^’ (lovernnient witli the loan of a pam- 
phlctf on some invesligations conducted in the Salem llistriet. Men- 
tion IS therein made of reil, ami also black jioltery ;J some are saiil lo 
have been black outside and reil iii-side, ami /■/i.-e ; but it is not 

(jloarly stated, if tlie two colours occur on one sitle of the same piece of 
pottery, as in the Madura examples. They had a glossy surface, and 
S' 'Tlie were “ ornamented with tiansvciso lines” similar, 1 presume, to 


* Ih. 

+ on TiinnifJ in Ihn Xn^i'in ni'itrir^, l»y Uw* Hi'V Mr IS72. 

% lb. p. 5, 11, 1. 
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tliosc from Madura. A few w’cro sulmiittcil f.o l^r. irunicr, tlieii in 
of llie Scliool of Arts at A[{nlr:i.s. J fis opinion on ilio “ pfla/o ” 
or <rloss ” was that “ I lie surface is not j^lazcd, Imt is mcivly pulisliocl 
Ly nil)hin^]f it with tlio inico of Toothuu or AljufUoit iniiirum^ n 

a^^iiioiiR juice, Roniowliat like gum, that is used by the natives at tlio 
]nv.Nent day to give a gliiss to black oartlieiiwai'c. The surface can bo 
scrsitched witli a knife, tliougli it resisl.s water. After viibbing Iho sur- 
face with tlie juice, the vessel is again Krcd, and a species of sinoar is 

thus ]n'odni;etl wliich j'esisl.s aeids and water ” “ Aiiolhor uudhod 

of producing a smear is *in use in India, r/^,, nibbing tlio vessel with 
mica ground in watiw’, and oxjiosing it to heat.’' ’riiis last method may, 
1 believe, very possibly have been adopted in Mailura, for most of tlio 
articles .show small pieces of mica adhering to various parts of the sur- 
fntie. The beads f«»und in those Salem tumuli would seem — from Iho 
descri]»t ifiii Ur. Hunter gives of the m — to also resemble those before 
mentioned. He .says : 'IMu-y are in.ulo of «*arri(jlian, o’maiiKuited with a 
pure white eiianier of consideralili* lliickiiess, which has l>een lot into tlio 
stone by grinding the pattern, lilliiig in prolnibly uiih oxide of tin ami 
exposing to heat. The enamel is very liard, cannot be tonclinl with a 
knife, and is not acted on by a Ktr<uig nitric aciiL ’I’hc small beads are 
made of while <*arnelian and leespar.” 

No description of the dcsiuns engraved on the surfaces is given, f 
so T cannot com ]iarc them in this respi'ct ; but llio inalerial ami method 
of insei'ting the enanml would si’ini to hav<5 been the same in both cases. 
The large urns excavated at »S.*i}em were of the «*ommoM round kind, jiiid 
irian^N suords ami otlu'r iron veajions were found in tiie lombs. They 
liad tliiis probabl}^ been used by warrifirs or hiuilcrs. In only one t)f 
the Mndiira examples, at Dndainpat li, did I timl a [loj tion r>f an iron 
swortl. TIio ab.senee of such weajions from tliL'ir F.epulclires would llins 
seem to .siiow that the people in tIio.se parts of jMadura Jiad been a i)us- 
toral iiiei?. 


I^Ikoamtttic Kkmajns -kv.au Kopaikanaii. 

VaJnii llilh Kist caons. 

There are quite a Tiiiniber of grou]»s of kistvaciis scattered about 
iho side.'! of t lie valley west from the Peruiinil Peak ; the.se have been 
geiionillv noticed in ]Mr. Sewell's Toptnjrttphionl cf Avtiijiiilira 

(Volume 1. ]>. 2HH). 3n eoinpaiiy with Mr. ’J’nj*ner, I visiied one, which 
had be.en referi'C’d to by JJisbop Caldwell. H is known as Arasi Parai, 

* Jt, piiivA, 11,3. 

t Tliov may probably bo in I ho photographs, but the copy T hud did not have 
bhoBe. i 
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is about 3,500 feet lower lliaii Kodaikanal, and stands on a level onteiv)]) 
of Toek midway up tlu' east side of the valley west fi-om JVninial liill. 
It consists of a f^roiip of kistvaens, enclosed by a roiru In ily-biii If. ma- 
sonry Iwisoinoiif, iiU‘asiii'ii)<^ nbonl ti2 fi'ot .si«iiu*.s biL'inlii^ 

tbe s(|iiaro arc roniib blocks, square-dressed on t lie exiei ior and lilted 
tofyotlu-r witlioiit mortar*. Many of them have fallen out of position, 
and ibo blocks lie heaped up outside ; but the sipiare can si ill be dis- 
llnelly traced. The soil is only a few inelies in deptli, and llic walls 
have Ijoeii built on the sulM rock. Insidi* the eneloMue are a number of 
kist vaons, in various stages of preservation— -placed JvgiilarK side bv 
side. These are formed by four upright slabs rest iaig cm i hi* roek. with 

a large slab laid on the top. The kists and the rest of IJie space* in the 
sipiare enelosiiro have been tilled iiji to the d(‘])lh of a few feel with earth 
and stones. ^J’hc remains stand north-east and sonth-west. We i‘\- 
nmined a few of them, blit lound nothing but small piece's of l.roken 
|)oii('ry; they seem all to have been rilh'd at some j.re\ ions time or 
ol.her; 1 beard I lial some others in th(*\ieinih Inul laiel\ been privatelv 
opened, and beads found inside. Tiie sich* stones of the tombs stand 
generally in pi-oper position, but the top slabs are M‘iy dil.q.idafed, and 
one — that in the west eonu*r has evidently been lificil hodib, and 
thrown outside. Tin* slab lies in a position where* it ecmM by n(» ])ossi- 
hility have* fallen iiaturallv ; this does not, huwexer, seem In have been 
doin' at all reei'iilly. The state of this groiiji is one f)f general rain. 

A mile to the nortii of the previous one, and a few yards down from 
till* path, is another line group of kistvaens in Aery complete jire'^erva- 
lion. It waA iir.-.t discovei-tvl hv ^dr. Tnrm*r. TJiis has also ihe same 
]>i'eiiliarity of a sepiare enelor,ing haseiiieiit. Lleing built on ji mtv 
di'eich'd slojio of roi-k, and the stones of the basement, not plaei*d verti- 
eall\, bat :il right angles t(» llie rock siirfaee, many of tlit'iii liavi' fallen 
out of position. Uii the, north side, most of the stones of tin* wall ha\e 
fallen out of ]»hiee JiaTi rolled partly down the liill. Tin* kistvai*ns 
tli(*niselve.s lie oxer at the same angle, but stand eomjileie, xvith the top 
slabs in tlieir ])ropei- positions. Some of th(*so arc verv large, and one 
of*theni must weigh at least live Ions. The ]iosition of this go’onp is 
dilVereiil from the other, standing iiortli-xvest liy south-east. It has not 
been altogetlu'r free from at teinpt.s at desi riieiion, for one slab, at t he 
west corner, lias a piece four fi'ct by txvo fei*t- broken out. of it by crow- 
bars, the marks of xvliioli arc ilistineily visible. Some one bad evi- 
de.dly tried to throw the situie out of position, hul it h(*iiig too lieavv, 
they Jiad eommeneed to break it up. When we saw it, it was in rather 
a, dangerous position, foi- the side stone had been reinoxed ; 1 there foie 
placed some stone Hupporl.s under it. The atliinpted destriietiou mav 
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liavo taken })Iaco many years ago, when the roadway was being coii- 
Hh-iic.tcd, or it may have been tlii'oiigli natives searching for treaaiiro. 
The contents of tliis have, at one lime or other, been cleai’od out, and 
■we «>nly found a few pieces of broken pottery. These were i uteres ting, 
how{'\er, in that they showed the peculiar black ainl red glassed colours 
of the jjottcry found in the ]}laina near Madura. Jf tliis docs not show 
th:tt those megaliths were erected by migratory sections of the trilwM 
wlio used the others on the plains, it woiilil at least prove they nmst 
have had sonic connexion with tliora, ■wlicn they used the same kinds 
of pottery. [t is curious tliat this should have been so ; the one class 
of megulithic remains havo an enclosure of stone circles whereas the 
othci'S arc erected in a stpiaro enolos-uro. 

The scpiaro built basement of those kistvaens is a peculiarity in its 
way, and is hut one of the many varieties of inogalithic roinsiiiis, ])ei*- 
lainiiig to tlilTeront parts of the coiiiitiy. Cromlechs and dolmens ai'C 
fonml, Avil Ii slight, variations in their cliifirfietcr, all the woi'kl over; .and 
it is also interesting to liiid that funeral jars, soemiiigly such as theso 
we have lately been examining, arc ftuiiul in otlier countries besides 
India. Uotwcou Cartlingona and Almcria, the remains of a iire-hisfcoric 
colony have lately been found, which are believed to have been inliai>i- 
ted by some unknown race previous to the Aryans. N’unibors of utensils, 
ornaments, and arms hav'c been found, some without trace of metal, and 
othci’S in stone, iron, and bronze, llemains of bodies Avoro found bui’ied 
in largo jars and in tiled stpiaro eiiclo.suros. This in Spain ; and in 
Africa also, an aboriginal tribe — in Tavota — havo burial customs Avbich 
are similar in some respects to those remaining in Tiidia. I.'’i’oni a recent 
traveller and explorer* avo learn tliat “after death the body is burl(!(l in 
a .sitting posture, the left arm resting on the knoo, and the lioad sup- 
ported by the liand, the conti-ary arm and hand being used by the 
Avonien. When they havo remained sufTiciently long to bo reduced to 
skeletons, the skulls of the man and his chief wife are taken out, and 
placed in deep, oA’al-shajicd pots. These are laid on their sides at tho 
base of dracsoiia trees in tho centre of his plantation, wliero in tho 
shape of good siDirits they keep Avaich ami Avard over tho welfare of 
the crops.” 

When we find cromlechs, stone circles, and other megalithic remains 
in different parts of the Avorld, presenting a wonderful similarity in 
design and arrangement to each other, it would argue either a wander- 
ing ti-ibo in early periods of ancient society, or different races having 
coniie.xiori with each other. We find in India uiogalithic and various 
forms of .^iarthbnware receptacles for tho dead, Avhicli have evidently 

• Tlioiusoii, Tlroviih Mami LanOy 3rd ojition, p. IIU. 
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boon nsocl conlomporaiieonsly with each otlier. The probability IIktu- 
fore is, tliat these earthen tombs iiuiy iJcrJiajis bcj as widespread as the 
mej^alitlis arc known to be. Those buried in thes^* ancient Indian jars 
could only have been ]ilaced in a sitiiin^ posture, similar (o that prait- 
tised by.certaiu modem burying casies. It is certainly enrioiis to find 
ilio same jars and a similar custom at the present day in Afri(;a. A 
Avider investigation jm'ght reveal a more widespread practice still pre- 
vailing in other couulries. 


The Mulhir of Jnhantjir. — idAnAMATiorA diiyayA Kaviiiaia Sin \mal 

Das, M. It. A. S., ir. U. II. S., (\oiri Port timl llintnrJanf I'tltii/mr. 

Translaird from Ilia LLindi bi/ ll.Ciii; H am Hiiasao. 

“It is curitms that there should be any uncertainty about tlie name 
and fsjmily of J.-diajigir’s mother,” is the opening lino of a pa])er by 
11. IJoveridge, Ks<(., C. S., published in the JJcngn I Asiatic Sociely’s 
Journal, Xo. Ii*t‘or lSfcs7, page IGl. 

A careful perusal of the paper, instead of removing the vncrrlainhf^ 
gives J'ise to several fresh doubts and susi»icions, whicJi shall bo treateil 
in this ])apcr, in the order inwhich they occur. 

Q. 1. ‘VVas Jahangir's mother a Hindu lady ? 

This tpxestioii must be answered in the alllrmative, and (*f this 
reply [»roofs arc given below. 

Q. *2. Was itfuorancr or prrjrdicc the I'casoii wdiy the ^ruluini- 
madaii historians did not record the name of Jahangir’s nudluM* ? 

’J'hero should be Jio wonder if they were guided by religious or 
national pivjudicc in wilhliolding her name from their w'orks, few of 
which are totally free from prejudice — a fact that needs no coutlrmatiuii. 

Q. II. Was a JodJi iJai Jahangir’s inutlier V 

No. Tho only lady of Jodh’pur w<;dded to Akbar (Jahangirs 
father) was Rn.hmdimh\ the daughter of Ibio Mali Dev by his eoiieubiue'^' 
Tipii. She had been given away in marriage to Akbar by •Chandra 
Sen, the sou of Mall Dev ; and she had no issue. 

Another Jodh’pur ji’-ineess Alan’mati, tho daughter of Mota Haja 
Udai Singh, was married iu the Sanivat year 10 15 (A. D. l.'iSS) to 
Jahangir himself, wdio named her Jatjat Gosaifui or ‘ Mistiess of tho 
World.* Prince IHiarraiii, aCtorwai*ds the emperor Shah Jahaii, was 
born of Lor. 

• • 

* Tho niiidii Riljas had no surapio in Riviii" away jrirla of illogitimatc birth 

ill inarriuso to tho Miihaininail.ui eiiiperurs, who had \ol the least ohjocLioii to 
accoptiiJg matches of Ihib^iialure. 
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Q. 4. W.’is a sister of Paluir fflijm, undo of Raja Ti[.‘in Singh anil 
a brotlior ol* lihag’wdn Das, tlic mother of .lahangii* ? 

No. J sci’ond tlio statomeut of my learned friend !Mi*. Beveridge, 
that, granting a sister of Paluir Khan was in Akbar's haram, she was 
not Jaluingir’s mother. 

Then, as regards Pahar Khan himself. Raja Bliag’wan Das (of 
daijmr) had no brother of that natno, as none of the eight sons of 
tlio latter’s father, Raja Bluir* Afall, boro it. J’erliaps by the w'ord 
Jaluingir meant only a rdatirn; as relatives of the Raj’puts, 
rejnoved even by ten generation.s, are railed hrothft's. 

Q. 5. Was Jahangir’s mother (a) the thnighter or (h) the grand- 
daughter of Bhar ]Mall ? 

(o.) Jahangir’s mother was the elder daughter of Raja Bluir ^fall 
Kaeliliwalui of Ainbei* (Jaipur). She had been married to Akbar, ae- 
cording to Abn-1-Kazl,t at 8anibhar in TI. IM)‘) (A. D. 15132). 

Dike Al)n-1-Kazl, tlie other ^ruhamrnadan aiilliors lia\e, throngli 
jirejiidiee, omitted the name of this lady in their naiTativc of Jahangir’s 
birth. 

But Miinshi Snj;in Rai who is oonsidi'red a reliable aiiflifn’it \ by 
the IVrsiau aulliors, and most likidy derived the infornifit.ion relating 
to Jiiliangir’s birth fi^nii the contemporaries of Akbar and Jjilwingii*, 
plainly savs in his K h nlaml n-l- Tau'a rt ktt . I that Jahangir wsis horn of 
the daughter of Raja Bhsir M<all Kiiclihwalwi, in II. 1)77 (A. 1). 1570), 
which is also the uniform stfiienn*iit of the tlie 

iSiiinrn-l-JLnfnldtjriiij'ii and the Tiir!h'h-i-ltoshnhi-d-<l!n KlinnL*\ Tlio 
liisioi'iaiis of R-ij’piitana likovise agreo in stating Jalningir ‘to have l>eeii 
born of an Amber princess. 

{h) The granddaughter of Bhar ^lall (and danirhter of Bliag'w.iii 
Jhis) was married to prince Jaluingir, and tln‘ir nuptials were ct lel)ia.te<| 
with gj'eat ])oiiij) and splendour by Akbar. Ibinco Khiisrau was the 
result of the union. * 

tialiaiigir writes in his Memoirs that, wlieji this Begrim eommiited 

suieido by swallowing a dose of opium at Allahabad, lie married aiioLJier 

« 

* III tJic paper iindor diseiissioii the ferin Bihdri Hf.ifl is an error. Trai'S. 
[What I niol’ is tliere for tliis staleTneiil V Ei>. | 

t .Mvlianidma, Vol. II, p. lOH. The page in the bib. Jnd. edition is 157. 
t MSS. p. 221. Written ill tlio lot h year of *A'ltimgir’s reign 11. 1107 (A. O. 
1607). 

§ MSS. p. 216. Written in tho4.5lli year of Shall 'Alam II.’s reign, tl. 1225 
D, IHll), l»y Shah Nawaz Kliiiri llaHhimi of IH'l'ii. 

Ii buck. Ed. p. IIG. Written in II. 1195 (A. U. 1781) by Munshi Sayyid (jlmlVnri 
IJiiKiain. ^ 

l». 71. ir/deriibiid, 1B80 A. D. Hy Muuahi Ghidain Imdiu Khan. 
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Jaipur princess, tliu daughter of Jagat Singh (son of Mdn Singh nnd 
gmiidson of J)1iag’\van Jlas). 

Q. 6. Jahangir’s mother was not a Ilindii lady, but a Muham- 
madan, the widow of Bairam Khan. 

This allirmation is contradicted by the statements made in answer- 
ing the last (question. 

The widow of Bairam Khan, named Sallmah Sultan Bogam, was 
a very intelligent lady, possessing many virtues and accomplishments ;* * * § 
she had certainly boon maA’iod to Akbar, and was the most distinguished 
of his wives, as Mr. Beveridge says, and commanded the respect of all 
llie ladies in the zanaiia : but the lady, who had the honour of giving 
birth to Jahangir, was a Jaipur xirinccss — a princess, Hindu by origin.t 

(2. 7. Was Nur Jahun entrusted by Jahangir to Ruqiyyah Bogam 
or to Salimah Sultan ? 

Nur Jaluin, when brought to Court after the assassinatioh of lier 
husband Slier Afgan, was kept in the charge of Rnghjijah Degam (the 
daughter of Mirza Hindal, one of Babar*s sons), the Bcgam of Akbar, 
next to Salimah Sultan in respect. 

(i. 8. Is tlio word Uuqii/tfah or ragahah in tlie Tqbiilnama ? 

The Iqbalnamal has the word Rngigyahj the name of the daughter 
of lihalifah ’Ali, cousin and son-in-law of the Prophet — which being 
regarded as a blessed one, is given by the Moslems to their daughters. 

The word rat/ahnh^ would make no sense in the passage in ((iwjsliou. 

y. D. What is the correct nieaning of the words tvaJidah 6iifmb-i^ 
Jchvsh ? 

This expression does not mean “ own mother,” but a lady regarded 
as a mother for some reason (sahah). 

Q. 10. What authority is there for the statement that Salimah 
had adopted Jahangir, after his own mother’s death ? 

Salimah Sult/ni was considered the guardian of Akbar’s zanaiia, 
and all the children of Akbar and Jahangir were tended by her: it was 
for this very reason that she modiated on Jahangir’s behalf, when ho 
had fallen out with Akbar, and brought him to Court from Allalulbad. 
Jahangir regarded her as his mother, and she in turn looked upon 

* The Mirat-i-* -Vlam and tin Tarikh-i-Khurahfd Jtiht ^\vq 1 Iio doi.'iils of lior iioblo 
nttribuioB. Hor mcitrical compositions wore signed Mnkhfi {hnhhinj ammijuinHis). 

f It wnn impossiblu th.it a Uiiidii lady ponld, when marriod to a ^diihammadnn 
king, continue a Jlind&t ■■•t least in tho eyes of tho Hindus ; iu t hut sense, it can 
bo said that Jahangir’s motlior was not a UimlA Indy. Trans. 

Jiiickiiow Ed. 1870, p. 521). 

§ Evidently then^ is n misprint in the Bib. Ind. Kd., tho letter having lost 
a dot, wo read rannhuh ^ )j histcad of rntjiyyah ( ). Trans. 
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him as lier son. But it should bo borne in mind that there was no system, 
of adopting cliildi'cti among tlie Muhammadans, if the word adoption is 
taken in its legal sense. 

Q. 11. Can there be any doubt that Salimah was Jahdngir’s 
mother ? 

Salimah was only a stop- mother of Jahangir. His own mother was 
the daughter of Bhur Mall.* 

Q. 12. "Was Shalizada Khanam, the daughter of Salimah Saltan, 
Jahangir’s full sister ? 

As Salimah Sultan was not Jahangir’s oujn mother^ her daughter 
was not his fM sister. 

Before concluding this paper, T must criticise a statement of Abu-l- 
Fazl, implying flattery to the Muhammadan emperors. lie says that, 
a certain Hindu Raja offered his daughter in marriage to the empciror 
Akbar, •beseeching His Majesty to honour him, by keeping her in his 
haram. 

This statement is totally incorrect. The Hindu Raj.as did not 
give away their daughters voluntarily to the Muhammadan emperors ; 
tlie origin of the practice is given in the following paragi-aphs.f 

When Humayiin had been expelled from India by the Fnthan 
Sher Sluih Sdr, and in his flight reached Tran, lie was taken to task 
by the Persian king Tahmdsp, that he could not have lost his hold on 
India, had ho been prudent enough to have contracted marriage-ties 
with the Hindu Biijas, as Bdbar had done. In that case, he said, the 
Hindu Rajas would have assisted him in times of need. 

Huraayiin perceived the value of the important political dodge 
suggested by Tahrnasp, and Avas determined to act up to its very letter, 
on his return to India, but he died no sooner than he returned. 

His son Akbar was fully alive to the advantages likely to accrue 
by adopting such a policy ; and once he told Baja Bhar Mall, that the 
relatives of the Imperial family, equal to them lu rank and nobility, had 
been loft in Turkistan, and it would be a good thing if the Hindu 
Rajas, belonging to ancient independent royal families, were to contract 
marriage relationship Avith the imperial household. 

Raja Bhar Mall, looking upon it as objectionable, on religious grounds, 
for Hindd Rajas to marry Muhammadan princesses, preferred the alter- 
native of giving his daughter to the emperor in marriage, as stated by 
Sujdn Rai.J 

• Vide nnto Q. 6. 

t [It would interesting lo know the Kaviriij’a authority for his statemon^s in 
those paragraphs regarding Taliiudsp’s udvico and Uumayuu's and Akbar’s attitude 
towards it. Kl>»] ! 

X Seo Q. 5 of this paper. 
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In Ills Memoirs, Jaliaiiprir says that ho solicito<l tlie hand of tlio 
daughter of Jagat Singh Kachhwahu, son to Flaja Man Singh of 
Jaipur, but his suit having been rejected by Ran Bhoj of Bundi, the 
girl’s maternal grandfather, ho had a mind to return from Kiibul to 
India, io punish the Rao for his insolence, who, however, was dead 
before Jaluuigir’s return. 

When the Bundi Rajas threw off the allegiance to the Maha- 
ramls of Udaipiii* and entered into tlio Imperial service in »S. IG25 
(A. D. 15<)8), they had infldo a contract witli Akbar, not to marry their 
danglitcrs to the Moslem emperors; and like the Udai[)iir House 
they looked down njion those Rajas who had douo so ; and it was For 
this reason that Rao Blioj objected Ho his granddaughter being made 
n Bcgam. 

Summary. 

An attempt has boon made in this paper to show that Jag.'mgir’s 
inotliei was a lady, Hindu by oi’igin, having been the daughter oF Rfi j.i 
BbarMallof Jaipur; that Salimah Sultan was Jahangir’s step-inot her, 
and that tlie* Hindu Rajas did not oiler tlieir dsiuglilers vol nut iirily to 
the i\rnhji.mininlan emperors, hut they gave their daughters, when soli- 
cit(*d by tlie euijierors, to contract marriage tics with them. 


Ik'uiarlis nu the above paper . — By 11 . Bkyi:riimh:, Esi;., (^. S. 

I am very glad that the .subject has hecii ta.keu up, :inr] I am miieli 
obliged to Kavinij Sliy:iinal Das fui pointing out tluit Hie Khiilasatii-t- 
TawarilJi gives Biliari Mall’s daugliter as the mother «)F Jaliriiigir. Tlie 
fpu-stion i.s, iF this is a ^unicient caiitbority. The T\lmlasatii-f-Tawarith 
bus not, I believe, ever been prinled, but the MS. in the Society’s 
Ijibniry is in accordance with the Kaviraj’s statement. IVriinshi Snbhuii 
Rii^(the name given him by Klliot) wrote at the end of the 1 7th 
century, in the time of Aurangzib and some seventy years after Jahan- 
gir's ileath. Lie is Ih ore fore not a eon temporary historian, and we do not 
know wheneo he got the fact about Bihari Mali’s daughter. Aoiuirdiiig to 
Colonel bees, Sublnin Rai is a good writer, but Sir Henry Klliot speaks 
very tlispaiagiugly of Iiim. Many, however, may think bis sfatoinent 
snllieieiit to determine the point. The other authorities, «|iiolcd by the 
Kavinij, do not, 1 think, strengthen Snbliaii Rai’s eviiloyee, as they are 
very modern. Hhiilani Husain Khan, the earliest, of them, wrote about, 
a century ago, and his statement seems to have bcVi merely eK)picd from 
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»Sul)hati Rui. It 8ccmH tliut, as regards the times before his own, this 
writer is a more plagiarist from Subhan Ilai or some other munslii. 
Besides ho clearly is not accurate, for ho describes tho mamage of Bihari 
Mall’s daughter as having taken place after tho capture of Ghitor, 
whereas it occurred six years previously. 

I still think tho silence of all tho leading historians remarkable. 
Neither Abu-l-Fa/1, nor Nizamu-d-din, nor Badaom, nor Fiiishtah nor 
Khdfi Khilii mentions Bihari Mali’s daughter as Jahangir’s mother. This 
cannot have been tho result of bigotry ; for A'on-1-Fazl, at least, was no 
bigot, and he and sumo of the others mention the inarriiige of Bihari 
Mall’s daughter with approval. If they approved of tho marriage, why 
should they not have approved of its resulting in tho birth of a son ? 
They distiuclly lucnlion that iThag’wan Das’ daughter wiis tho mother of 
Khnsrii. The Mu’asii*u-1-Umara, now being printed by tho Society, is a 
modern'book, but it is an elaborate one, and was highly thought of by 
Professor Blochmann. It has biographies of Bihari Mall and his sons, 
but it nowhere mentions that Bihari Mali’s daughter gave birth to 
Jahangir. 

I have consulted tho MS. of the Tawarikh-i- Salim in our library. 
The statement there is exactly as Price (p. ID) translates it, that Jahan- 
gir married a iJattfjhlcr of Bihari Mall, and had by her his son Klrnsrii. 
This daughter might possibly bo a younger sister of the one who mar- 
ried Akbar, but tho statement that she was tho mother of Khusru is 
certainly wrong. Undoubtedly his mother was tho daughter of Bhag’- 
waii. As for tho passage about Paliar Khan, or Bahadur Khan, as it 
is in our MS., tho Kaviraj’s remark, about tho lax use 'of the word 
brother, is irrclevaut as the word in the autobiography is uncle and not 
brother. The siatemont (Price, p. 34) is tliat Pahdr Khan was a digni- 
tary of 2000 and the uncle of Baja Man Singh, and that his sister was 
in Akbar’s harain, but no favourite with destiny. A Bahar Khan or 
Bahadur Khan is mentioned in Abu-l-Fazl’s list of Akbar’s gi’andccs. 
lie is No. 87, and is do.scribed as one of the ^ulams or slaves of llu- 
mayun, so that ho may have been originally a Hindu, like I’timad Khan 
of Gujiiit, but how ho came to bo Baja Man Singh’s undo, I do not 
know. There is a curious statement in tho Tawarikh-i- Salim (ih-ieo, 
p. 47), that Akbar had a son by Bibi Maryam who w/is placed under tho 
care of Baja Bihari Mall. Could this be tho Bibi Maryam about whom 
there seem to be traditions at Fathpiir Sikri P 

The Kaviraj speaks of traditions and of the histon'ans of Ib'ij- 
putami, but Tod and others do not mention any ti-adition about 
Bihari Mali’s daughter. Ou tho contrary, Tod tells us that tho name of 
Bhag’wan TISs is exec/ated in Bajpiitana, because he was the fii'st who 


ru 
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allied himself with tho Mopjhul. This statement is repeated in the 
Political History of Jaipur by Col. Brooke. (Government Selections, 
No. C5, p. 14.) It i.s, however, certainly wrong, for there is no doubt that 
his father had previously given his daughter in mari-iage to Akbar. 1 
admit, fully, that if a IMjput lady was tho mother of Jahangir, there 
is bettor authority for her liaviiig been Bihari Mali’s dnnghtor, than for 
her having been of tho Jodhpur family. I cannot, find that TJdai Singh, 
or the Meta Raja gave his sister to Akbar, though ho gave hi.s daughter 
to Jahangir, and it would appear tliat Chandra Sen’s introduction to 
Akbar jiiid the marriage of his .sister or other* rel:itivo to Akbar did not 
take place till tho 15th year of the reign, that i.s, utter Jaluingir’.s birth. 
I also admit that there are great difficulties in tho way of holding that 
either Salimah or Riuiiyyali Bcgam was the mother of Jahangir. But 1 
still think it not established that his mothei ‘.vas Bihari lilairs daughter. 
Perhaps the Tarikh-i-Alfi would throw ght on the subject,* but our 
Society’s coyiy of that work is ineompleto, and does not come down to 
Ak bar’s time. Pos.sibly too, if discreet iiuiuirius were made at tho Court 
of Jaipur, the truth might be ascertained. 


Kwlarkof Inacriytion of Takshadatta. — By A. Fuhrer, Ph. D. 

This inscription is on a wliito sandstone slab, which was found, 
in 1875, amongst tho ruins of the old fort of Kiidarkot, a small village in 
talisil Bidhuna, 24 miles north-east of Ktawah, in the North-Western 
Proviiiecs. That Kuiidarkot wa.s once a j)laeo of some iiriporlaiice, is 
evident from tho ri.so and height of the mound upon which it is built, 
and the number of large bricks and sculptured stones scattered about 
the place. IMuit it is a place of great aiitirpiit}", is pi’OA’^ed by this 
iuserijition. Tho original slab is now in the Lucknow Museum, having 
been pi\'sonlod by Dr. W. lloey, C. S., in Dceembor lHS(i, who found it 
at^ Ktawah in tho Collcetor’s godowii, an open shed afford iiig no projier 
jiroteefion for such a treasure. 

The slab measiiro.s 2' (51" x 1'5" x 3". The most interesting point 
about this inscription is the character of the letters. On tho whole 
they show the later Oiipla type ; but tho mason has taken out the 
kdnas, L e., the vertical strokes for the long d, and placed them above 
the lettera after which they arc to bo read. The medial i is also highly 
ornamented. In this rosjiect, as well as in the form of letters, (he 
inscription resomblos tho Asji-garh seal of S'arvaxuirman, published in the 
Journal of the Royal Asiatic Society of Great H-itaiii and Ireland, VoL 
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III, p. 377, and Journal of the Asiatic Society of Benpjal, Vol. V, p. 483 ; 
tlio two J halrapathnn inscriptions of Saiiivat 746 (A. D. 689 or 824), 
pnhlislicd in the Indian Antiqiiaryy Vol. V, p. 180 ; tiie mutilated inscrip- 
tinii oi' Tsvaravarman on the south gate of tho Jami’ niasjid at Jaunpur, 
published in General Guniiiugham’s Archaiolotjical Eepoi'ts, Vul. XI, 
Plate XXXV 11 ; and two rock inscriptions which I lately found in 
tho north scarp of tho Kalitijiir fort, and wliich will shortly be pub- 
lished ill this Journal. 

The iireservation of the slab is perfect. With the exception of 
about four letters at the end of line 15, and one single letter in lino 16, 
evei’y letter is perfectly clear and distinct ; so that, with tho exceptions 
rcferi*ed to, there can be no doubt whatever about tlie actual rcailing.s 
of the slab. The mistakes made by the engraver are few and unim- 
portant and admit of easy correction. In respect of orthography wo 
have to notice: — (1) tho persistent doubling of </,j, m, //, ?>, t, in conjunc- 
tion with a preceding r and, in the case of /, also with a following 
r (vl>s. Tf ) ; (^) the occasional use of the dental .sibilant for tho 
palatal ; (3) the constant occurrence of final s remaining unchanged 
before initial s, 

Tho inscriplion records tho erection of a rosidenco for llrahninnns 
by one Takshadatta, the sou of IJaiivarinan, alias Mamma, son of 
Haridatta, and apparently mentioTis the names of tho first six JJrah- 
nianas who resided there. Unfortunately tho inscription is not dated ; 
but, according to tho alphabet in wbich it is written, it belongs to tho 
9th or 10th century A. D. Of Haridatta, llarivarmaii, and Takshadatta 
iiotliing of any historical valno is moiit ioned. 

On p. 365 of Volumo IV of the North- Westerti Trovinces Oazrllcor 
is given what puiports to be a correct transcript and translation of this 
inscription, made by a Benares pandit. Put it is evident that the 
pandit cannot havo seen the original slab and had to rely on an np- 
pareiitly imperfect paper rubbing. It will, therefore, not be considered 
nniiocessary to re-odit and translate afresh this interesting document. 

Text* 

[1] ^ H f«r?cigTOr i snjfir sri%- 

^ i) [\it] 

[a] i ii [ ^ii] 

* From tile original slab, 

L. 1. t Ik^trc: .iryd. ^Road J Metre : S'loka (AiiUHtubh). 

L. 5S. ^ Metre : Arya. 
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[ 3 ] 

[4] 
[r>] 

Cd 

C7] 

[ 8 ] 

[a] 

CIO] 

[11] 

[id] 

[13] 


s II ] *!n*inni5»nrt^ ^ »i^ i ii «i i ^«im.»ri««H- 

I ii [an] 

•f^wi’OiPi wncifii«iP^<l^i*i»ii^Mi*l, I mrm *in^- 

II [ill] tc^qctfV^ ?wfarwsfliTOfj^i i 

ffarei*^3iT fii«Hi«<«i TO ’cnr: ii [< ii ] TOi^t^s^ 

ar trrftfri *P5S»rfl:^rf%!iir ai« to ii [^ii] Ijimpifir fsrPHff- 

^TOTOira^ aat • 'i! (^a ifiTOW«l l I TO»g^l«fH ^N ^< r <iqqnt< lftlWiaT- 
TOt^ arrtTOi II [ a^ii ] ITtow: «i»rraitsff Hvjjn ^ ftwt i to?- 

wil*-ii srfir ii [.< ii] ** i!i ! m i <«<^ wra:^»r ^<i«n<rif<^ i aj: 

|[TOrTOi^%a:T ^j^taff^ai^ n [ ^ • »] 

TOwrvTO^ I ftror ^ ftaw! am ^ gartfro: ii [ ^ ii ] J|ai% ?tra- 
aurr ^ aroitj s^ro i ^arrf§8t*raw ftim; TOf^: ii [ ^ ^ ii ] 

§'5‘aarei«i^ 

ar: gw w^TOftfro i ftroronarrar arfirmftFartirrr n [ ^ ^ ii ] ||i|TO- 

^raramtar TOWi^aTOaii^aarV [i] ai9«h:r q^ifqirr saif^ jarar 
w %TOii [ t,a II ] HITii^: ^ ^rruiia^^iarr^FC [ i ] aair 

afflapc^f.paiat'iai ^^jreaft faraij: ii [ ^ 1 1 | ] ***TO*ift'nrf}resnfi^;fTOr- 
WIWIW- 

arg: li [ \ < II] ttfiraf^an^^aKr to aiaatiariy-iFw 
Viai»5*fai:®9?ff‘ I larfisarffinranT H^ifir^narariwrnfa^BnTafa^f^^ wi 
^iwt II [ II] tttai^TO Kfwr ariararnarirar ^afcrwiar: i 
TOftanft fti%rr [ : ] w,w?*n ii » . n 

wrwBjaraaftw^maigwT arare^TO= I arwrowt TOaftw: 


• L. 3. * Metro ; Vasaiitntilnka. 

L. 4. t Motre : S'loka (Annshtubh). J Metre : Uj>onclravnjru. 

L. 5. § Metre : S'loka (Ainiaht«l»li). || Metro : Driitavilambitakaiii. 

L. 0. Head TT Metro : S'loka (Aiiustubli). 

Ii. 7. #* Metro : S'loka { Aiiuahtubh). ft Moire : S'loka (Annahtubli). 

L. 8. n Metro :SMoka(Aimalitubh). Read ^5^1. §§ Metro ; S%ka (Anush- 
tulih). 

L. 9. nil Aletro : Aryu. Hoad W^TO I 

* L. 10. Iff Metro ; Arya. *•» Metro : Vasaiitatilaka. 

L. 11. ttt Metro : Vasaiitaliluka. Road 

L. 12. ttt Metre: Aryi. ' 

L. 13. Read ^TCJeicq* , 



82 A. Fiilirer — Kndarlcot Inscription of Tah'shadatfa. [No. 2, I 888.3 

(L. 15.) Bahurtipa^rman, the son of Vasasvamin, of the Auparaan- 
yava family, follower of the Kdiiva branch [of the Rif^veda] ; K # # 

* * the son of Dhritagiiptasvamin, of the Galava family, follower 

of the Glihandoga branch [of the Samaveda] : — 

(L. IG.) By these [persons] was this institution built for the 
mig'htiest and lawful protection of those versed in the knowledge of 
tlie illustrious three Vedas through the fame of SVi Mamma. 
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,, ,, Clarktsi, 300 

I, ,, mix fii'Tiiiiia, var. 

clout if^t*r:i, 3o0 

11 ,t Tnnci‘0<‘.ar|iiiiii, 305 

„ ,, „ var. 

Alkinsoiii, 305 

,, „ ni^ripi3.s, 300 

„ - pooh'iiafiun, 3t»7 

„ ,, S(;liiiii|K't-i, 3t>5 

„ t, tonuifron.s, 290, 

300 

,1 ,, Thi*ly])toroitU*s, 

305 

,, (Diplaysinm) Jajicniic'inn, 3u7 

,, ,, lilt ii'uliniii, var 

I'lcilyiiiiiriilni, 3l‘7 

,, ,, iniilliraiidaliini, 

308 

,, ,, pnivpndioidos, 

31 *‘7 

,, ,, hirrouliuin, 3o7 

Abticlo 2 »ccrns RtfJhTnr, 305 

,, Kulif.isL'ialiiH, 305 

Atvlhi pliulautii, 352 * 

Alliym.'i cama, 277 
,, iiiaviiia, 35 i 

,, iiialiCKii, 351 

,, priiiis, 351 

„ rsmua, 3.51 

„ rafida, 277 

,, si*lom>}>li(*ra, 351 

Athyiiu, 305 

Alliyi-imn Ativinsnni. var. Andors'oiii, 3n5 
„ riarlcui, 300 

,, lili.v fii'inina, 2!>6 

„ ,, ,, var. linniiTf'i 'i, 3L’0 

}> II >1 .1 1 •»»•>’ ■‘'P«'i*:i, 305 

,, iri.icrocarpiirn, 3o5 

II II var. A I kiiisoiii, 

«jOv> 

,, iu"r*p(*s, 300 

„ licutinaLmn, 290, 307 

„ Srhiiii jx-ri, 2'.MI, 3i»,5 

„ IcMinirioiM. 290, 300 

„ 'Tlujly pi frniilcs, 305 

AtyliiK, 2 1 1 

„ nnstrlnns, 210 

,, bisjiinosiis, 21-6 

„ iMpcMsis 210 

,, cai-inal II.R, 210 

* „ ijoiiios, 213, 253 

,, conipros.siis, 211, 210 

,, (’oralliiiii.s, 210 

,, croinilaluri, 2 10 

,, O.ssiciiiida, 2 10 

,, ^ibbrjsiis, 2 10 

,, hiixluyuiuis, 210 

,, incrjiuM, 210 



A)} Ills simplex, 2i(i 

Caftiii’, 25p 

,, HpiiiuhVauda, 2 l-(i 

Cai.iptecilai.i 358 

,, swsniiine.nliiiiiii, 2 Id 

Caloehrysop'^ rrn'jiif>, 358 • 

„ villoHiis, 2 Id 

„ iiapaliiia, 358 

„ viilj'aris, 2 Id 

„ pal ala, 358 

A/.amiH eniiu'ri, Ho? 

„ Strabo, 358 

,j iiljriUlim, S.’iT 

Catopbacai •i'aloiia, 302 

Kadamia oxclainatamis, Sdl- 

}. liiiikaparii, 20:2 

liai’iiciKs soploiiTriotiis, :{di’i 

,, iii'ninlx), 202 

„ Riiixlh lis, 205 

,, p.iiilina, 202 

Ifai'bahfeiliis i;oiimrtmis, 205, 272 

„ xva/'li, 2<i2 

„ ]t:u‘ilif.‘us, 201 

Cat'ips'lia <--1 ill.i, 201 

JiariitfTlonia raccMiiosa, 220 

., eronalc, 20l 

lias^pa itieliMTipiis, 25'.) 

j, «ni'>Mi:i. 2ifl 

J'JoloaoiM aui‘i!;:ini-!i, 2«j2 

„ il. :i, 201 

„ lorOaea, 2‘12 

, py rani !.f*j :{0L 

,, iiK-.oiitiiia, 202 

ra alii hi-:, 2 1 1 

liiiiari.- sena, 205 

,, aniura, 211 

liiiidaljara siieiiva, 300 

,, ebviilal . 1 , 2 ! 1 

Jidi.neliiuiii, 2'.'8 

, laaiatb.a. 2-11 

,, (laiu-|i‘<i1i'im, 215 

C 'ii'-ipis liMr'Mli^, .i:» I 

,, lliliiM-I.!. 215 

,, l.l•u^p'nu*lat:l. 221 

Vi iiiiii, \ar 

Jana* Cci". idie, 251) 

•riud.-'U, 215 

<'• ryni.i, 51', 311 

Ibivida , 25l» 

^ , vin'dida, 2 lO 

*'IJraeI’vplalyii caivdin.i*, 2U 

('< 1 lio'-ia main, ilia, 252 

^ ,, 2 12 

Chapia a-jiia, OliO 

ilvOlia, 275 

,, in.li )ii:i^, 200 

„ <‘(irsi, 275 

,. pr'tininr*nH, 200 

„ ilil liN ia, 275 252 

Cli'ir.i.'.fs I'lliani'is, 255 

) «d • M« ■« ’t'jft 

Cailii'i’a 217 

„ iiinn, 255 

r.i Itii,, Trilliii, 271 

,, p *n. 255 

i‘l li\ aliiiM',, 22»5 

,, sain.i* 'i.i. 255 

,, n’.fl'iin'L’Iira, 2:' 

,, 1 u- Id III, 255 

pt'ulsu'ia, 2‘i<< 

t‘!iai Mi.i. 27 5 

< 'a!li''iiii<‘, 2<<2 

Cli.ij'iiMi''. 2^5 

,, liiiiilmi'M, 2i'2 

1 'ji..ri.-« ‘1 203 

dan:.'. 202 

. 1.. l"»i 

,, perim; :'l ‘ 1 -’, 2*''2 

I'ii.-Jl iSii ill": 2'.‘0. 2ii'» 2n2 

,, al' ■ iiii'ii ■iii.ii:', 2If.'i 2-H), 

:’.til , ; ii2 

,, la*, 2<J2 

.MK-i-i ". :V'l 

p.ii n , 2I''2 • 

‘Jt)7, 2i.i.», 

Calx -ii MK’ 2 IS 

2i'2 

iri.li.e .a-', 21.S 

l.uiii" 1, L'-'fl. 2!'/, 2uo 

,, 2IS 

,, var .•iii.‘' p-'. 2 m| 

,, D’.ine.i'-, 2 IS 

II *1 IT '!> ij 

p;l I'llS. 2 IS 

,. . '1 li'iiorjilia, 

,, ‘•uOr.i.'.rial.i, 2JS 

2 

,, vi.-ala, 2 1'^ 

3'-i 

('Mprv‘ll:i rifa, 251 

,, irri -i :i. 2l'2 

is, 251 

„ rin'.i, 2; '5, 2.'i; 

* ,, naidra.-'ana, 251, 252, 25,> 

,, •'lilix 2il0, 302 

palUii, 252, 255 

Clu'i IiiM .}alYr. , 2ii«j 

{'a.slaliiis an:mil:>, 257 

C’liil.uli''; i'si i'. 250 

„ •!. I'iili':!, 257 

,, vavniiiuri, 250 

* ,, rllii.m, 257 

Cirda*"'!. oh 1 i.». 3r»2 

,, lijimal IIS, 257 

di-’ii sdi^. 303 

,, iiilrn lip' II'', 257 

. iliM 1 Id.nniii. 2*12 

,, rniiiiuai 257 

pi la iii.nnini 105 



luilv 


('lifiiidpi's .3<i5 

Ciir\.su(‘orirt marginclluSj 34-1- 
^ ,, iiilgirieiiBiH, 343 

„ Bimplox, 343 
Cirrhoeliroa rolata, 333 
„ Bwiiilinoi, 353 

,, t)ini9, 353 

C(vlf)|)«{ Frithii, 263, 271 
('oladoiiia, 262 

,, (laii, 368 

* „ liainiltoiiii, 201, 293 

i ml rani, 368 
,, tis^a, 202, 368 

Co* IMS ail.-ii/ivii-nairi, 362 
113 

„ iiiil iijiiornm, 107 
inirior, 344 
'^(‘oiiclioU'sros, 237 

* ,, (lontalii, 238, 251 
^CopUistima briiiiiioa, 3-12 

^ ,, luiiiiniii, 342 

^ ,, iiazira,*, 313 

Coi‘()}>hiidti(', 237 
CV»rophiido.s, 237 
rur(i|ihiinii, 237 
l?osin«)si'ariu rlocisa, 335, 336 

* ,, gi’ociii, 334 

* ,, liirida, 335 

* ,, ininur, 333 

* „ nigra, 333 

* ,, nigrofasciata, 333 

,, o('l()|)iinclatn, 334 

* „ sikl;iiiipnsi<i, 335 

* ,, ta])rol):inunsiM, 333 

,, iiiidni.i., 333, 335 

* 1 , „ var. 333. 331 

* „ „ „ iriinmcrat.i, 

333, 334 

Cra'dia corn, 318 
CriretuB, 250 
Cryidograinnio, 208 

„ crispa, 303 

Ciipha (M*yriiant.lii9, 332 
Cnjatha pnrrca, 366 
CurotiH tliotys, 356 
Cyaniris nkasa, 356 
„ nlbidiHCu, 356 

„ laveinlnlaris, 336 

* „ liincca, var. 350 

„ limbatiiH, 356 

„ puspa, 336 

Cynoiiycteris, 260 

„ ainplcxcaudiiia, 271 
Cynoptcrns margin at. ns, 271 
Cyntliia saloma, 332 
Gyrostis tliyodnimis, 335 
Cyrtomium falcatiim, var. car^'oiidcam, 
309 • 

CystoptcriH frngilis, 295, 296 
Dalcluniu torcdon, 364 
„ thermudusa, 364 


Duval lifi, 208 

„ pnlrdira var. pfieiulocystoplorm, 
200 

„ (Lcncostcgia) iinmovsn, 208 

„ ,, pnlflu-a, 20!) 

„ (Stpnobmia) cliiuotisiH, 200 

Delias oiK'liaris, 363 
DniitaliuTn laotc'iim, 237 
Doudorix t']>ijarbas, 350 
„ variiiia, 2S4 

PirkBoiiia, 298 * 

„ scabra, 208 
Dipla'/.i(iin, 206, 31)7 

„ Japoiiiciiin, 307 
„ iMtifolinni var. polymorpba, 
3i 7 

„ nuiltiraudatniii, 308 
»» pr>lyp«)«lioido.s, 307 
„ l(»rrr‘ntiiiin, 307 
Dwpopljora Icpiila, 351 
Drynnrin rivalo, 312 
KriiinodiscuH, 389 
lllpldias, 250 
#Klsia, 210 

* „ iiidicvt, 250, 25-1; 

KlyniniaR candsita, 351 
TllyiuiiLiiia', 351 
K(|Uur, 250 

Krgolis ariadiip, 352 
„ inorioiu', 352 
,, ta])r()b'iii:i, 352 
Kura lyj >1119, 337 

^Kuprlaiirus?, 25l>, 257, 25!), ‘JiJO 

* „ uiiiorcnB, 25S 
Kiiplau’iia, 318 

Euiilci iu.p, 317, 3 IS, 350 
Kiiripiis ronsituilis, 352 
Kiitliulia. adinia, 278 
,, a]»pi;nli*}-', 278 

,, i>v(‘1iiia, 351 

„ ganida, 35 4 

,, pilntii 27s 

,, |,cpid(-a, 35 1 

„ liibriit 351 

KvrroH parrija-'iiisf, 357 
Kvoti>n>3's, 26o 
I'lata nlbata, 31u 
Fiilguni aiMpIi'CiiMiH, 338 
„ *itnii:uii:iii(>iiHiR, 338 
„ com u eh *,119, 338 

rialoopithci'i, 257 
(ianimaridi ^ 227 
(lanittiani.s llii\ latilis, 220 
(jiaiigara t liyr^is, 365 
CJnnciri*) gliriria, 362 
OnmalisL alboCaspiatn, 307 
Uonioplilcbiuni :ini:cmiiii, 312 
„ laolinopiit.!, 312 

„ mirrorliixorua, .312 

CInnioptnriR ninltiliiiRaluin, 312 
Gymnogruiiiiiie, 208 



Tmh‘.K 


tivmiiogi'fimtno nnriiu, 31 1* 
tolla, 2{>5 


(L(>pl(>gruTiiMi(‘) tiiinlri, 
var. Lovinffii, 31 J< 
(Sclli.LfiuM) iiivo1ui.‘i, 314 
( Sy I me } f r; i x i rii*a, 

314 


ITalpc iH'inriM, lUjfi 
,, fiTata, 307 • 

„ coyloiiica, 300 

„ liuiKirri, 307 
„ sit ala, 300 
ll:i|i1o(loM, 200 
IIa])loiiii<4, 223 
llaritiiala iiiiddlia, 301 
,, criiio, 301 
Har|»yioc('phiilua t;3’c!c»tiH, 272 

,, liai jiN ia. 272 

,, Icui-m'.iaHT, 209 

lT(‘l)i)iii«aii yliiiicippf, 302 
llespoi'ia »;c|»liala, 2N0 

* „ tvplialoid.N, 28vS, 2S0, 293 

,, (inriia, 293 

M('spfni(l. 2^s, 304 

lli’hl ia ni.ilaharifu, 3 l7 
^Jlidari hli.iw.iai, 29 L, 293 
„ irava, 291 
,, slaiii'.iia^t'i’i, 291 
,, \ Oirii.i, 291 

11 ippoaitlc’i'MS aTnl»(tiu(‘n‘jirf, 2«’,2, 203 
„ annii^cr, 271 

,, Itii'olor, 202 

„ ciiuTciis, 271 

,, iiiui'iiiiH, 271 

,, spC’nris, 27l 

,, aiiiOjimaisi'^, 202, 203 

,, armi^iT, 271 

203, 271 

,, (liadoiiM, 203 

,, I'hImis, 203 

,, .spc<»ris, 2fl 

IJoraifa, -iriS 

„ alki, Manila, 2.S3, 2SJ, 293 

,, onvv, 3t'i8 

* „ rana, 2S3, 281-, 293 

„ viola, 2S1, 3r>S 

lliipliiiia fa.'«.''ida, 302 
phryiio, 302 
„ ivimIj.i, 303 
,, Zfa.Nj'jipi*, 3ti2 

llyarof is alratiis, IM/ 
llypaiiis poll a in*, 27i'> 

„ simpli'X, 275 

llyporia, 219 
ll^'poViDinaH bolina, 351* 

„ misipims, 35l 

llypolyciL'iia el<*bis, 30i' 

,, iiiliOrica, SOnl 


lfyposf*i'iti:i Maroiidra, 302 
(lysit'ieottifirpha, 257 
Ifiinaiti, 302 

„ amaLa, 302 
,, Irijaiiicta, 302 
lliade.s polyraucator, 301 
Iraota liniolt'on, 359 
iHiimio licliriiis, 305 
Jsol''*Mou YMoiicsta, 307 
„ iillLririaiia, 307 

„ viMilliiaiia, 307 

Txias .*i^ni\(*i'iia, 362 
„ aniibala, 301 
,, dhanii^.ila*, 301 
„ inoridi Mialis, 3GL 
,, ]»yreirt.'.‘..i, 3tll 

„ p\n*nc, 301 
J:iiiiid>-i bcii-h'is, 357 
JuiuMiia aliiiaiia, 352 
„ rii*, 352 

„ alHii*s, 352 

„ liif*rta, 352 

„ ItMnmi.is, 352 

„ iM'itliv ia, 352 

Kabaiid i, 27 i- 

,, kh:i'*iai»a, 273 
„ iinisarid-i, 273 
KalHinn Avai-di, 555 
Kfi'ivonla liardw i.dvll. 270 
„ palli.l-i, 272 

papillo a, 270. 272 
pivia. 272 
Kr»»\ era, 2 IS 
li-itMtia- puiimoii, 363 
L nupidt'.' vliatm-i. 358 
„ ali-xis 35S 

<*!pk, 35S 
faint ana. 352 
lJa>^ilU■a>^ in-ir-i)iii, 572 
La?n'i*a .imiiii, 3 1 1 

., HIM, 311 

,. lilix mas?, var. mar'-rinain, 309 

„ „ ,♦ iK'rin.iIi'!, 3? >9 

„ pioliMim, 3U9 

„ ri'MiMtHTu. 310 

Lonioniiil-i-, 355 

l.fptoj^ramai'* aurita, var. Loriii'^ii, 311 
Lcpiosia xipliia, 501 
betlio dr\ pel is, 318 
„ ouii'p-i, 3 IS 
„ 319 

„ i-ular.i. 318. 319 
Lnico'-li'iria imi.K-r^a, 29S 
„ piili-hra, 299 
Libytlr.iMin* 355 
IjiliyliiiM li'pi!.i, 35.5 
„ inyrriia, 355 

„ raina, 333 

Liincnilis aiiimu!*, 27li 
arinamlia, 270i 
laiiinaiiia, 3 t? 
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Jiulej! 


Liliiiias nl.-ipiwules, 3-A7 

jileippuH, 3n'l! 
clirysippus, 347, 35* 
dorippuB* 354 
Loxiira utyniniia, 3(H) 

„ snrya, 3(50 
liyca’P , 210 

249 ^ 

LycaMiosUios lyc«’i»na, 3o7 
liyca'HidaJ, 278, 35b 

Maclia'i'ota, 330 

„ Rnt(Ji;cra, 336 

pugionata, 

Mastodon, 259 
Maiapa aria, 305 

M<.g.idcima,201 271 

” Bpasina, 201 

spc-ctrani, '.iVl 
Mogisha thwaiU’rii, 3.>0 
*Molauilis aciiloata, 3ol 
.. aswa, 350 

bola, 350 
isiiiono, 273, Sol 
*1 loda, 273, 331 

tambra, 350 
„ /.itonoiiP, 3ol 

Moiiidaidos avisloloduw, 363 

hector, 3 (j3 

paiidiana, 303 
♦Mossena Inirmanica, 3;^ 
pulvcrosa, 

* ’* Kinuata, 330 

Mic.ro.lcut«p«H.mo™dT'«.|3» 

” cUflifor, 235 

” ^i-:iiiiliniaiins, 23a 

’’ cryllotsdpa, 235 

’* inaorouyx, 2oo 

" inuealatUH, 23t> 

” Biortoiu, 235 

” icnuipcs, 235 

” tenuis, '-'SS 

” vcrsicalatas, 235 

” webstcrii, 235 

Miadnni, 341 . 272 

Minioptcris Hchrcibersi, 2<0, 27- 
Moduza proerin, 3o4 

Moiiocnlodofl, 2 IS 

’* flemifisiiB, 237 

* Biogaplcon, 2^3a, 2o4 

” fltimpsonii, 237 

♦Mononyx indicns, 345 
Morpliinro, 351 
Muenna P*^^'*^®"*** 

Murinn forniosu, 274 
„ saiibiB, 272 


Myealoais, 273, 27 1 

„ blaHiaa, 273, 3t8 
,, iiidiHtaiiR. 348 

infltinft, 3W 
kliaaiaiin, 273, 274 
’! mulsarida, 273, 274 

„ mandata., 348 

„ inaiulosa, 348 

„ mitiouB, 318 

„ ocnlns, 318 

„ perBCtiR, 273 

„ Bai)fasciat.a, 318 

visala, 318 ^ 

(Calypisino) blaPiae, 31« 

iiuliptanp, 348 


liisjlina, 3 18 
iniiuMiB, o 

.. nersons, 3 18 

’* STibfasciid.n, 348 

” visala, 3 18 

*’ (KiHsaiiga) jimoiiia, *5*=^ ^ 

” (Oi-Motriiuuajinandaia, 318 

" inniidosa., 31o 

** (Telii/ga) ad<ilphei, 3t8 

!! ( V ira pa) anax ias, 3 18 

Myol is, 200, 270 

„ bi*rdnK)r(‘i,^409, 470 

„ nmriiniH, 272 

„ pfilliilivonlria, 263 

>ai viprs, 260, 2(‘,7, 2/2 
pipi-dtrollof^i 206 
;; thoobaMi, 260, 270, 272 

Myrina orsiOiiai, -^7 
Naeadnba sirdati'S, 3.»8 
» dai.a, 358 

hniiipp»>o0 

iiiacrophtbalma, 3oS 

pnanini'ns, 357 

„ viola, 358 

Narmada eoro-mb’S, 318 
Nmueubiina*, 355 
Neop>theeoi)M 7.alnu)ra, 3.)0 
Neotoma, 250 ^ _ 

Nrplu'rouia coylonica, a »• 

Ini tenia, 31,3 
rr;i*a, 3t,3 

1, ’ o/'Q 

pingasa, . 10.1 
*’ Valeria, 3l‘,3 

Ncphrftdinm, 208 ^ ^ 

barbigenun, 2,»o, 

» lirunnaiauum. 205. 200 
’* caiium, 29t5, 297, 3J*' 

’ eochleal am, 295, 23(, 

” eloiigatum, 310 

” filixniaH, 310 

*’ var. fibnlloBn,309 

" ,.marginata,3i0 

’* ’’ norinalis, -Oti, 

»» *’ ** 300, 310 

„ ,1 patontissiina, 
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Kcpliroclium filix mas var. Scliimnori- 
niiu, 

y, ^racilnsccTiB, 2*J6 
„ murgiiiiitn, ;510 

piU'UMiLiuuiu, :)ll 

,, )>ciiiii^oniiri, v!ii*. miilti- 

liiio.'ita, 311 
•„ prolixiini, 2U7 

f, I'CMiiof.ittii, 310 

„ rigidum, 20(i, 3uU 

,, „ . vur. iiuirgiiiuta, 

3<i0 

„ Kftigorum, 21)5, 290 

„ HiKii’.sinn, 29.*) 

„ thflyptoi’N, 2i».1 

„ (Laslmi) llmy.niiim, 3ll 
,, ,f la'ciialinn, 31 1 

ft ft lili't ni!i‘<, vat-. 

niJU'giiiata, 3' 1) 
„ „ filix mas, v:ir. 

normal is, 3(>9 
„ „ prolivum, 3<»9 

,, „ roiiiuLum, 310 

KopljH antonia, 270 
„ nslola, 353 
„ ciiryiiKMic, 353 

,, iionU^nia, 352 

„ jumliah, 353 
,, kallaura, 353 
,, kamani|Ki, 353 

* „ luimi, 270, 21‘3 
„ iiaiKlin.M, 353 

„ nara\.'iiia, 27(5 

„ opiiiaiia, 353 

* „ „ var. iiiljririca, 353 

,, |)la;'insn, 352 

,, SM inliiU'i, 353 
„ lliislu', 270 
,, varmona, 353 

„ viraja, 352 
Nil. I sera, 3«5o 

„ amaiitc'S, 3(51 

„ (’eiii.'iiiriLS, 30 L 

KipljoboliJs, 313 ^ 

,, lissum, 312 
Ni-swiiiga jamjiii.a, 3 IS 
Noctailinia ikk-I iila, 272 
’Nolliolii'iia, 29S 

,, ni.iraniu', 31 1 
Nycticejiia airatiis, 272 
,, caiiiis, 272 

„ castaiUMiH, 272 

„ hoatliii, 272 

,, linens, 272 

„ iiivieolus, 20S, 273 

„ oriialiis, 272 

„ leiiimiiieki. 20S, 272 

Nyclini>mii.s plieatus, 271 
Nyeliij)liilns, 2(5 k 2(55 

„ gc'Dllroyi, 2(51, 205, 272 
limoriiMisis. 201, 272 


Vynipliriliila*, 273, 31-7 
Nymplmliiim, 271, 352 
G^liliceroM, 218 

„ aitpiiinnmis, 2 L8 

* „ piiIii'iforiiiiH, 218, 254 

Olcaiidra, 208 

Wallidiii, 311 
On^ehiuin, 298 

,, Japouieuin, 302 

,, viir. inultisccbn, 
303 

Opaliiiirla*, 381 
Ophiuglohsum, 298 

„ viilgiilhiii, 315 

Opis, 222, 223 
Omitlioprcra niinos, 303 
Orpheides LM'it lioniiis, 3(13 
Or^otriiena mandata, 318 
„ inaiidijba, 318 
Osmuiida, 298 

„ Clay (.f alia na, 309, 31 1> 

,, r<‘ifalis, 315 
(')\y<*eplialiil<;». 249 
r.idemma k'^llari, 3-J8 
Pailraoiia, 300 

ft dara, 30(5 
„ gola, 300 
,, mii“«i)ifles, 300 
,, pseudo i)ia*s:i, 300 
*Papilio daksa, 303 
„ di'inolion, 288 
,, liolcMiiis, 288. 5101' 

„ ilitliyia, 275 
,, liornedoii, 3154 

* ft iioldoi, 287, 288, 293 
„ paris, 301- 

„ familaiia, 30 1- 
„ (Achillides) laniilana, 304 

* ft (Chains) dak^ha, 303 

„ (Ciiilasa) cl\tia, 303 

„ „ di^-imilis, 303 
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„ (Ilavimala) huddha, 30 1 
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l*apilii)]]iiin% 287,3(53 
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l'ai*a(a alexis. 30»5 
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Piiriifa*a butln, 305 
„ bevaiii, 305 

„ kiunara, 305 

„ iiarooa, 305 

„ toonn, 305 

* „ uiiia, 202, 203 

Purthoiios viri'iis, 35 A 
Pfitliyna iioitMii'4, 301 
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,, distaiis, 311 

ii (Iryoploria, 312 

„ ('vnU'SCons, 311 j 
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S(‘ii(i'iinior|)li.i, 250 
8(>oto])1iilup, 207, 208 

,, borlJoiiicMT^, 208 
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„ kiilili, 207, 20S, 270, 272 
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„ loi^lcii, 271 
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„ iiarvinn, 360 

TarniMiM rallinara, 357 
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137. Dai.I'Aiu TKniACUi.\T.\, 'VW.stwoorl. 

Pnttntomn 'A-wantfalu, Wr&tw., fropp. Oat. IFiM. i, |>. U (1837). 

DfilfHUln aihrtlicnHiSi EIIimu’., Xat. Tijd.s. N'od. Iml. p. 112, f. 0(l8i{2): Wiilkor, 
Cut. Upt. i, j). 221 (lS(i7). 

Dolpthla Iri'jufhihij Voll., Vor.sl. Ak. .\inst. Xat. (2) ii, p. 170 (ISOS). 

Ihtlpinln irjiunrnliitdf Dallas, Dist llom. i, p. 184 (1851 ); Walker, 1. c. p. 219 
(lWi7): Stal, Ku. Hem. v. p.Hl (1870). 

Picoons, piiiicdnivd ; a Hlendrr line on sides of pronotnni. mid a dorsal 
line Avitli two largo spots at basal angles of seutellum and it.s apex, 
whitish, posterior angles of pronotnni prominiilon.s, snhaeiifo: antemun 
pale : body beneath luteous, sido.s broadly piecous (Wpshv.). Long, 1 la- 
mill. 

Reported from Pliilippincs, Java, Romeo, Assam (niilii). 

138. Dalpada Bri.niFERA, Walker. 

Dalpada hulhiferaj Walker, Cat. Ilct. i, p. 223 (1807). ,, 

Testaceous, nearly fusiform, thickly and somewhat i*ongbly jiiinc- 
tnred ; punctures brown ; beneath luteous, with a black stripe on each 
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side : head lanceolate, as long as the pTonotiiin, with tlu'oc irregular black 
stripes, of which the median is forked between the 03^08 ; t3das extending 
a little beyond the juga ; eyes very prominent ; rostmin with a black 
tip, extending rather beyond the last coxbq: antennie piceous, slender, 
much more than half the length of the body, first joint not extending 
to the front ; 2-3 joints with tcstaceons tips ; second a little longer 
than Ihe third; fourth much longer than the third ; and than the fifth, 
which is testaceous at the base ; pixjiiotiini, scutellnm and heme ly'tra partly 
and slightly clouded with brown ; proiiotum with a tMinsversc impression, 
in front of* w’hich there ai*o four black spots ; posterior angles black, 
smooth, shining, globose : scutellum attenuated towards the base : 
pectus with a black patch on each side containing three testaceous 
spots : abdomen beneath with a furrow which cxtcnids to the posterior 
margin of the fourth segment, with a piceous apical patch, and with 
two black stripes v/hich iuclndo tostaceous lateral spots : legs long, 
setulose, femora black-speckled, tibiro piceous towards the tips : me 111- 
braue cinereous, with broad brown streaks between the veins. Nar- 
rower than D. nodiferat AValker, with which it agrees in the strnotiiro 
of the posterior angles of the pronotiim (Walker). Long body, 15 
mill. 

Reported from N. India. 

139. Dalvadx brkvivitta. Walker. 

Dalpada hrevivittnt Walker, Cat. Het. i, p. 224 (1807). 

Dingy lurid, elliptical, minutely punctured; punctures black, 
which hue hero and there forms patches ; beneath dull tawny: head a 
little shorter than the proiiotum; tylus not extending beyond the juga ; 
eyes very prominent : rostrum very slender, extending a little beyond 
the hind bolder of the first abdominal segment : antenni© very slender, 
much shorter than the body ; first joint not extending to the front of 
the head, full half the length of the second, which is a little shorfor 
than the third ; fourth and fifth black, a little longer than the third ; fifth 
shorter than the fourth : pronotnm with the usual transverse imjin'ssion, 
between which and the posterior margin is a broad lurid stripe ; posterior 
angles slightly acute, not prominent ; scutellum not extending beyond the 
posterior angles of the corium : legs rather long and slender ; tarsi and 
tips of the femora and of the tibi® black ; hemelytra with two blackisli 
patches ; membrane cinereous, with a broad brown streak and an in- 
complete brown border. Like D. tecta, Walker, in structui’e, but is 
much darker bepealh, and the sides of the pronotum are serrated ante- 
riorly (Walker). Long, 15 mill. 

Reported from Cacliar (Assam}. 
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140. Dalpada tecta, Walker. 

Dalpada iectay Walkor, Cat. Hot. i, p. 221 (1807). 

Palo testaceous, elliptical, coarsely, and thickly punctured; punctures 
arncous, beneath luteous : head very little shorter than the pronotum ; 
tylus hardly extending beyond the juga, a thinly jjunctured space on the 
hind border: eyes rather prominent; rostriim black towards tlie tip, 
extending a little 1;^eyond the fore border of the third abdominal 
segment: antcniise luteous, slender, black-speckled, first joint not ex- 
tending to the front of tlic head ; second sliortor than tlie third : pronotum 
with a smooth longitudinal line, which is dilated on the transverse im- 
pression ; hind angles obtuse, prominent: scutellnm extending mther 
beyond tlie angle of the coriiim, with a smooth interrupt cd longitudinal 
line wliieli is dilated on the fore bordei's at the tip: pectus and under- 
side of abdomen thinly and miiiutcdy piineturod on each side.; punc- 
tures black: legs slender, black speckhjd : hemelytra with a short 
black stripe on the disc : inemhnine brown. Shorto* tliaii D. ajjinig, 
Dallas, and the posterior angles of the pronotum are neither convex nor 
siiiootli. Loiigf body, 13 mill. 

Beported from Silhat. 

111. Dai.pada conkitsa, Distant. 

Da! iKtdn confitmj Distant, Trans. Eut. Soc. p. 121 (1879): ►Scion. Rpr. 2nd 
Y^arkand Mias. p. 3, f. 1, (1879). 

Luteous, thickly covered with green punctures : head cmarginato in 
front, with the sides roflexed and some small indistinct ochreoiis 
markings at the base : antennaj pitchy, each joint luteous at tlie base, 
the basal and apical j»)iiits smallest, second shorter than third, .‘l-l sub- 
ei|ual: rostrum just passing beyond the posterior eoxm, with tlie tip 
pitchy : pronotum somewhat tiuusversoly gibbous at the base, in a line 
with the lateral angles, after which it is abrujitly deflexed towards the 
head ; the lateral angles, prominent, subacute ; lateral margins denticu- 
lated for about half their length from the apex; the punetuatiou is very 
dense along the lateral margins and .at the pronotal angles : scutellnm 
somewhat gibbous at the base, deflexed towards the apex, whore it is 
more sparingly punctui’ed: coriura with a faint iiupiinetsitcj longitudinal 
line on the disc, extending from the base to about two-thirds its length, 
rather widened at the ape-x : mcrabmne extending beyond the apex of 
the abdomen, pale fuscous, with the veins dark brown for half tlio 
length from the base, followed by a row of four blown spots and a 
marginal row of six spots of the same colour, the two outer ones being 
long and linear : underside of body luteous, with the pectoral and abdo- 
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minal margins broadly punctiu'cd with groon, sparingly on abdomen and 
more densely on prostcthium ; legs luteous, thickly spotted with brown ; 
tarsi luteons, apical joint pitchy (Distant). Long cf, 14, breadth of 
angles of pronotnm, G.jniill: long 9, 15- IG; breadth of angles of pro- 
uotiun, 71 mill. 

lleported from Miirrco (Pnujab). 

Add 

IhiljHida apicifem^ Walker, Cat. i, p. 222 (18G7) from TIong-Kong : 
much resembles i). ocvlalUy but the posterior angles of the proiiotum 
are not globo.se. Long, IG^ mill. 

Dalpada noilijeraj Walker, 1. c. from Hong-Kong : posterior anghis 
of the pronotum arc moix) globose than those of JJ. ocnlala^ and the first 
tibia) arc less dilated. Long, 14f mill. 

Balpada consohrina-y Walker, 1. c., p. 225, from Siam, distinguish- 
able fi’oin D. clavatn by its larger size and the markings above and 
beneath. Long, 16^ mill. 

Dalpada 'brevisy Walker, 1. c. p. 22G, fi*om Uong-Kong : broader than 
J). tfcta. Long, 13.} mill. 

Dalpada cinctipoSy Walker, 1. e. p. 220, from N. Cliiiia : angle.s of 
jironotum much less rounded than in D. ocuJata and the scutelluui 
narrower near the tip. tiong, IGJ mill. 

Genus Aponipirus, Spinola. 

Ess, p, 293 (1837): Dallas, bist Jloin. p. 190 (IS.")!) : inrliidps ApfuUphiin, Am. 
A Sprv., Hist. Nat. Itia. Hem. p. 108 (lSt3) : Fiuber, Miir, llotn. p. 337 (ISiil). 

Elongate: head with the jiiga extending well beyond the tylns 
and not uniting in front of it ; rostrum arising at a little distance from 
the labrum and always before the antouua*, the third joint somewhat 
longer than the second, fourth only half of secjmd : auteiinfc long, 
second joint twice a.s long as tlie first, thiril oiie-foiirth the length of 
second, and fourth a.s long as second : l.'iteral in!iT’gin.s of head and abdo- 
men unarmed : pronotum he,\agoiml ; middle of the sides siuuate ; ante- 
rior half serrate, humeral angles prominent: sciitellum long, narrowed 
behind the middle towards the apex which is obtuse; mesostethium 
carinate. 


142. AroDTPnus amtopatj, Gcimar. 

Halys amyffdali, Qermar, Roiso Dnlm. p. 281, t. 9, f. 4 (1817). 
ffultja helleiiicft, Lofob., Mag. Zool. p. 24, t. 24 (1S30) : llcrr. Schtilf. Wauz. Ins. 
V, p. 07, t. 166, f. *12 (1839), and vii, p. 69 (18-i4) : Kolouati, Mol. Eiit. iv, p. 43 
(1840). 

Halys emculpta. Barm, llandb. Ent. ii, p. 302 (1835). 
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ApotUphya hellemeat Am. & Serv. ITiafc. Nat. Ina. Hem. p. 108 (1843). 

ApoiUphus hellenicuSf Spinolaj Ess., p. 296 (1837) ; Dallas, List Hem. p. 190 
(1851). 

Apodiphya amygdalit Fiobcr, Eur. Hem. p. 337 (1861). 

Apodiphus nmygdali, Mala. & ilej, Pun. Franco, p. 354 (1866) : Walker, Cat. 
Hob. i, p. 232 (1807). 

Rusty red, tliickly punctured black, it a marbled appear- 

ance above ; below, the black points are much finer: connexivum with 
four double black lines : a line from the tyliis to the seutellum also 
sides of pectus, lipfhter rusty or yellow-red. Lonpf, 18-22 inill. 

Reported from eastern shores of Mediterranean, Greece, Baghdad 
(mihi), Assam. 

Genus EimrcsiNA, Spinola. 

Ess. p. 291 (1837) : Am. A Serv. Nat. Tiis. ITimi. p. JOl (181.3)’: D, alias, 

List Hem. i, p. 153 (18.51 ) : Walkor, Car. Jlet. i, p. 217 (1807): Stal, Ofvers. K. V.-A. 
Forli. p. 510 (1837); I'^n. Hem. v, p. 37, 45 (1870). 

DilTers from llalijs in having the first joint of tho rostrum oxtend- 
ing Ix'yond tho*hucculie and the veins of th(5 membrane siinjile oj* some- 
wliat furcate. The jugji do not extend beyond the tylus, and are even 
a little .shoj'tcr than it : first and last tibiio dilated. 

143. Krtiiksjna fullo, Thunherg. 

CUnfxfnllo, Tliuiih. Kov. Fiis. Spec. p. 42, t. 2, f. 57 (1783). 

Ciiiu'i' 1,1 n(‘o Falir. Eiit. Sysi. iv, p. 117 (179J). 

//ii/|/s mat'ii/Y'rt, Fnbr., Sy.st. lllij'ii;^. p. lS3 ( 18o3) ; Wolff, To. Cim. v, p. 185, 
t. 18, f. 179 (ISH); lliirinei»«tcr, ilamJh. Eiit. ii (i), p. 303 (1835) j Herr. Scliaff. 
Wniix, Ins. \ii, p. 60 (18J1). 

L’W/ii’siatt ■<■./, Sjiiiioln, Ess., p. 21ll (1837) ; Am. & Serv. Hist. Nat. Ins. 
Hibn. p. 10 1 (1813). 

Ertlifsimi Dallas, List Jlcm. i, ]>. 1S3 (18,>1) ; UlilcT, Proc. Ac. Phil, p, 

223 (1800) ; Walki.-r, Cat. ^lot. i, p. 217 (1867) ; 8t3l, En. Ilcm. v, p. 43 (1870) ; 
Distant. Proc. I'iiit. Soc. p. Ivii, (1878) ; A. M. X. H. (5 s. ), iii, p. J3 (1879) ; Trans. 
Eni. Soc. p. 413 (1S83). 

Anteiinn?, black (apical joint j'ellow at the ba.se) ; elypeus porreefc, 
dentafed, deep black, the margin and a median line, white: proiiotura 
crenated, seutellum and hemelytra black, punefured white: wings 
black, immaeulato : body olivaeeous ; margin of abdomen varied black, 
and aline before the margin formed of black dots: feet black, femora 
beneaib and tibia', amiulated white: first pair of tibite coniprcssly 
mem!)ranoiis (0. piucoirus, Fahr.). 

Head porrect, black, shining, improssly punctured ; with a longi- 
tudinal line nnd somowhsit niised margins, pale ; apex with a small, 



6 


K. T. Atkinflon — Notes on Indian Rliyncliota. [Ko. I, 

improBsed lino on each aide, and boforo tho apex a small tooth ; 
a small oblique pale line on both aides behind the fuscous eyes ; beneath 
black, impressly punctured, a broad, pale, impniiotato streak on each 
side : rostrum ■J*-jointod, long, siibpiloso, fuscous, pale o.t the base, lying 
between two pale, unidcniiiie plates : uiiteniiiu 5-jointod, black, last 
joint yellow at tho])aso: proiioium almost Hat, deeply iniprcssfy pune- 
tiircd black ; dots and spots, the luargiii and a longitudinal lino some- 
what elevated, pale ; posterior angles soniawliat acute : soutollnm longer 
than half the abdomen, black, punctured like tho pronoturn but some of 
tho dots large, distinct, callous, and with throe larger whitish spo Is at 
the base : hemelytra obscurely fuscous, deeply impressly punctured, a 
largo, more distinct, pale spot on the diffc ; meinbraiio black, striated » 
shining; wings fuliginous: abdomen abovo fuscous, margin rounded, 
promiiuilous, flavescent, with four deep black ocellar spots on both sidijs ; 
beneath* convex, greyish, shining, with a groove at the base for tlio 
rostrum ; tivo black marginal spots on both sides ; penultimate segment 
spotted black : pectus testaceous with black impressed dots and patches, 
a fuscoui^ speculum between tho anterior and intermediate feel : amis 
entire : feet testaceous, unarmed ; femora with two lilies and several 
spots, black ; first tibiie dilated outwards at tho apex, all tho tibijo 
anguhite, black at base and apex, subpilosti ; last tibijc compressed : 
tarsi 8- jointed, testaceous, black at the apex, sub[)i]oso I-*ong, 

20-25 mill. 

Reported from »Tava, Ceylon, llombay, Bengal, China, Japan. TIio 
Indian Museum has specimens from Calcutta (milii), Sikkim, Assiiin. 
Very variable in size and depth of colour and in having biiccuho an- 
teriorly rounded or angulate. 

144. EiiTJTKSixA oi-TTATA, Vabricius. 

Cimfx gvHatuft, Fabr., Maiit. Ins. ii, p. 291 (1787); Knt. Syst. iv, p. 108 (179t). 

Kilc.^sa fjHttatfiy Pabr., Syst. Rliynff, p. 151 (1803). » 

Erthegina guttata, Stal, Hum. Fabr. i, ji. 23 (1868) ; Kn. Ilorn. v, p. 45 (lR7fi). 

Head oblong, greenish, with a dorsal line and margin whitish ; 
pronotum punctured, scarcely spino.so, greenish, sprinkled with niimor- 
ous white dots : soutellum and homelyti'a of tlio same colour as tlio 
pronotum ; wings, black : margin of abdomen varied green and white : 
body beneath, flavescent, with greenish streaks and dots : first jrair of 
fomoi'a above greenish, beneath flavescent : first tibiio membranous, 
black, with a white ring ; last femora yollow ; last tibioo, black with a 
yellow ring {Fair.), Long 23-25 mill. 

Reported from Siam, Ceylon, (mihi), India. Differs from E. fulloy 
Thunb. in its larger size, colour above, nead broader anteriorly and 
apex of suutellum pale yollow- vvhitish. 
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145. Erthesina acuminata, Dnllas. 

Ertheftina acuminafa, Dallas, List, i, p. 183 (1851) ; Walker, Cat. TTot. i, p. 217 
(1807) ; St,al, Ell. Hem. v, ]». 43 (1870). 

ff . A bo VO gTeyish-tostaooous, very tliiokly punctured with brown : 
head pointed in fi-out, with the lateral margins slightly toothed near the 
apex ; pitchy brown, with the lateral marg’ns, and a median longitudi- 
nal irnpuiictato lino, tostaooons ; pronotiim with tho anterior portion 
pitchy brown, more thickly pnnctnrcd than the postei*ior, with a short 
impuiictate testaceous line continuous with that of the head : scutelliim 
more coarsely piiiictured than tho rest of the surface, the base with 
three indistinct testaceous spots : membiune brownisb, sciniti'anspjircnt : 
margins of the abdomen variegated with black and yellow ; body be- 
neath testaceous, sparingly ^uinctiired wilb brown: abdfjmen with a 
transverse black lino on each of the sutures ; anal plate dark brown ; 
sternum black : legs te.staooous ; femora with numerous brown ])oiiits, 
and with a brown longitudinal streak on each side ; tibiie brownish at 
tho base and the apex; dilalation of the anterior tibia? triangular ; 
tarsi with tlic ,tij) of Uie apical joint, and tho claws, brown : rostrum 
testaceous, with the apical joint and tho edges of the groove in tho 
second and lliird, deep pileby biwm : anleiiua; brown, with the two 
apical joints pitcliy, the base of the last joint orange (Dallas), Long, 

21 mill. 

lleported from N. Bengal. 

Ceiins TTai.ys, Fabriciiis, Dallas. 

Fabr., pi, Syst. Ilbynj^. ]), 103 (1803): Am. & Sorv. TTIst. Nat. Tiia. llt'm, 
p. 108(1813): llorr. ScliiilT. W.niiz. Tiia. vii, ]). 54 (IHil); Dallas, Li.vt llem. i, p. 
153,187 (1851): Walker, Cat. llel. i. p. 230 (18l>7) : St4l. Hem. Afric. i, p. SO 
(1804) ; Ofvera. K.. V.-A. Furli. p. 510 (1807) j Eu. Hem. v, p. 45 (1870). 

Head elongated, tapering in front ; tyliis as long as, or longer than, 
tho juga ; first joint of rostrum not extending beyond the biicciibv : last 
iibise simple, lu't dilated : apical angles of sixth scgnient of abdomcji 
roiiiidod at tlic apc'x: veins of membrane irregularly 111111111080. In 
ili'ilii'slna^ the hist tibim aiv dilated ; in Dalptvla, tlio head is rounded or 
triiucatoil at the apex with the sides more or less parallel. 

140. Halts dextata, Fabricins. 

Chiux til'll Uihts, Fabr., Syat. Eiit. p. 703 (17/5) ; Si)ec. Tiis. ii, p. 340 (1781); 
Mant. Ins. ii, p. 381 (1787); Fill. Syat. iv, p. Oii (I7JU); WollT. h;. (Jim. ii, p. 51, 
t. 6, f. 48 (1801): vSLoll, Puiiaises, p. 33 1. 0, f. 47 (1788). 

Cimvx still cat HU, Tluiuberg, N'ov. Ins. Siw*e. ii, p. 43 (1783). 

Ilahjs scrrijc.ra, Wealwood, Hope. Cat. Hem. i, p. 23 (1837). 
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Halya serricolHsj Westwood, Ilope, Cat. llem. i, p. 23 (1837). 

Halya dentataj Fabr., Syst. Hhyng. p. 180 (1803) ; llorr. Sohiiff. Warns. Ins. vii, 
p. 60, t. 233, f. 724 (1841) j Dallas, List Horn. U p. 187 (1851) ; Walker, Cat. Het, 
i, p. 230 (1867) ; Stal, En. Hem. v, p. 45 (1876) ; Distant, A. M. N. H. (5 s.) iii, p. 45 
(1879). 

Body cinereous and varied with black : head pori-ect, uiiidentate on 
each side : proiiotum spinose and with four small teeth on the margin : 
abdomen beneath canaliculate (Fa6r.). Anteunre 5- jointed, fuscous, 
first joint short, stout, rest rufescent at the apox .* head, pronotuin, 
scutellum, Iiemclytrn and pectus, greyish, with iiumoi*ous fuscous or 
black points and longitudinal linos : head with a small tooth on each 
side before the fuscous eyes, and two small, flexuose, longitudinal, 
fuscous linos on the apox ; ocelli distant ; rostrum 4- jointed, fuscous, 
greyish at the b<nse, almost as long as the body, second joint curved ; 
proiiotum unequal anteriorly, margin (especially the antoro-lateial) ser- 
rulate, the posterior angles obtusely spinose, transversely impressed in 
the middle : scutellum as long as half the abdomen, apiciilato, with two 
small impressed lines in the middle, and other black longitudinal lines, 
also many impressed fuscous points : hemolytra with many impressed 
fuscous points and black spots forming abroviated bnnds; beneath paler : 
membrane flavcscont adorned with black dentienlated lines : wings 
fuliginous, with a fuscous spot at the apex : abdtimeu above, fuscous, 
variegated black; beneath fuscous, shining, very finely impressly 
punctured, a iricdiaii longitudinal impvesscd lino from the rostrum, entire 
to the anus : all the feet unarmed, punctured fuscous ; tihiie anguluto 
(Wolff.). Vars. (a), pronoturn wdth two black longitudinal streaks : 
(6), teeth on the side of the head, obsolete; (r), colour paler. Long, 
10-23 mill. 

Reported from China, Japan, Assam, Bombay, Tran quebar. The 
Indian Museum possesses specinlens from Arakari, Assam, Sikkim 
(milii), Calcutta (milii), Allahabad, Bombay, ]\[rdras. Very variable in 
size and colour. 


Genus (Estopis, Distant. 

A. M. N. n. (5 B.) iii, p. 48 (1879). 

Ovate depressed, head triangular, juga mucli longer than the tylns, 
meeting beyond it, but divided at the ajrox : antenmc 4- jointed ; first 
joint robust, not quite reaching the apex of tho head ; second joint a 
little shorter than the third ; 3 and 4 subequal ; the last somewhat 
thickened : rost\*am reaching tho posterior coxro ; apical joint longest : 
pronotum a little longer than tho head, :«boat twice as broad as long, 
the lateral mai'gius denticulated, the lateral angles prominent ; it is 
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slightly prominent and rounded at the base ; deflexed towards the head : 
Boutellnm a little longer than broad, extending slightly beyond the 
base, of the membrane, gradually narrowed for two-thirds its length 
from the base, whence it extends almost straight to the apex, which is 
narrowed and rounded : membrane with loiigitiidiiLal veins : abdomen 
dilated, projecting a little on each side, convex below ; abdomen, legs, 
and sternum unaimiod (Distant) . 

The 4- jointed antennio, length of the juga, and general sliapc of tho 
body ally this genus to Alelocera and Mciuuiia, 

147. — (Estopis TRRiiA, Distant. 

(E^pis terraf Distant, A. M. N. TI. (5 |.) iii, p. 49 (1879). 

Brownish luteous ; coriiim with a reddish hue, thickly and some- 
what regularly covered with darker punctures : liead very thickly 
punctured and somcwliat darker in liue ; antonnie luteous ; apical joint 
black, luteous at the base : proiiotum with tho punctures thicker and 
darker along the lateral and near tho anterior margins : scutcllum 
somewhat rugulyse, and darker at tho base : membrane pale fuscous : 
abdomen above pitchy ; abdominal margin broad and distinct : sternum 
concolorous with iij)pcrsido of body ; underside of abdomen rather 
darker, with a faint median longitiiditial bbick lino : legs luteous, 
femora thickly speckled with bhick (^Didanl), Long, 17 ; breadth of 
angles of ])roiiotuin, 8 mill. 

Jleportod from Khasiya hills, 4500 — GOOO feet, (Assam). 

Genus Bklopis, Distaut. 

A. M. N. n. (5 8.) iii, p. 50 (1879). 

Bmad, ovate : head triangular, juga longer than tho tyliis, and 
meeting beyond it, but divided at the apex : aTiteunos 5- jointed : pronotiim 
lutlier more than twice broader than long ; the lateiul angles prominent, 
subacute, tho lateral margins denticulated ; defloxed towards the head : 
Bcutellum with the length equal to the breadth at tho base, gradually 
narrowed for two-thirds tlic length, and then extending nearly stmiglit 

tho apex, which is narrowed and rounded : mciubrane with longi- 
tudinal veins : abdomen dilsitcd above, projecting a little on each side ; 
coAjex below : stcriiura and abdomen unarmed ; tibioa moderately 
Buldated (Distant). 

148. — llKLoris UNICOLOR, Distant. 

Bslopis unicolor J Distant, A. M. N. H. (5 s.) iii, p. 50 (1879). 

Ochraccous, thickly and finely punctured ; piiiictiircs somewhat 
darker on fri>ntal half of proiiotum and head : auteiinw reddish : soiMnd 
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joint longer than the first, shorter than the fourth, 3 and 5 longest, 
snbequal : scntollum with tho median portion punctai’ed, rather darker, 
lateral edges concolorous Avith other parts of tho upjior sui'facc : mem- 
hrano ochi'iiceoiis ; undersido of body and logs concolorous, the former 
thickly and finely punctured {Distant), Long, 14! ; breadth of angles 
of pronotum, 10 mill. 

Reported from tho Khasiya hills (Assam). 

Genus ORiiiOSCHizors, Spinola. 

Gen. lu. Art. p. 131 (1852) j StM, TTom. Afrio. i, p. 78, 105 (1861) : Wulkor, Cat. 
Hot. i, p. 231 (1867). Stal, En. Hem. v. p. 48, (1876). 

Rudy ovate : head produced ; its lateral margins near the eyes 
armed with a tooth or forming an anglo more or less distinct* jiiga 
longer than tho iylus : buccuUo extended to the base of tho head, mode- 
rately elevated : rostrum reaching to or extending a little beyond the 
last pair of feet : antennae 5- jointed, slender, tlio iirst joint not reaching 
tho apex of the head : anterior lateral margins of tho pronotum irre- 
gularly denticulate : scutellinn triangular, lateral niai'gins sinuated 
in tho middle; frena not, or only very slighny, extended behind tho 
middle of the scutellum : membrane reticnlatod : sterna ]*atlier deeply 
furrowed ; venter sometimea slightly furrowed : feet longish, robust, 
femora unarmed ; tibioo three cornered : corium longer tluin scutellum, 
its apical part not so broad (Sldl), 

149. — ORTiioscuizors assimilts, Westwood. 

Mahjs assimilisf Wostwood, Ucipc, Cat. Horn, i, p. 21 (1837). 

Oi'thuschizopa assimiliSf Walker, Cat. Hel. i, 232 (1367) ; Stal, En. Hum. v, 
p. 49 (1876). 

Brnnneous fuscou.s, punctured and variegated, black ; head anteri- 
orly sub-bitid ; sides of pronotum sci’nite with some somewhat large 
spines, posterior angle a little prominent : sotitelliiiii whitish at the 
apex : membrane reticulated black : atiteniia3 and feet fuscous bruiiuc- 
ous {Westw.), Long, 16—17 mill. 

Reported from India. 

Add as 25 h : — 

CopTOso-MA FiMBHiATHM, Distant. 

Coptosoma fimbriafunit Dist., Trans. Ent. Sw. p. 342 (1887). 

Body above, shining black : mai'giri of head (broadly), cj'es, ocelli, 
antonnie, lateral margins oF the pronotum, abdominal margin ns seen at 
the base of tho scutellum, head huneath, rostrum, legs, margins of tho 
stcriium and the abdomen, and anal segment, reddish ochraccous : ab- 
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doTnen boncafcli shining black : Ktornum dull opaque black. Tlio head is 
prominent, rounded in front, and not perceptibly siuiuited in front of 
the eyes : the ocelli are sitiinto wide a]iart, rather nearer to tho 03 'cs 
than to eac.h other; and tho tibim are Kulcatecl above Lon^j, 5 ; 

greatest breadlli, 5 mill. 

lleported from Sikkim (mihi), where it is rather common. 

Div. SciOC(»IiAKIA, Stnl. 

En. Horn, v, p. 49 (1876): ficincondest^ pt. Am. & Sorv., Tliat. Mat,. Ins. Hi'm. 
p. 118 (1816) ! Seiocor{rl(p, pt., Dallas, List ireni. i, p. 130(1851). 

Head clypeated, not, or only rarel 3 ^ a little narrower than the base 
of the scutelluin, foliacoou.sly dilated, amplified before the colluni, intra- 
ocular part broader than the collnm : ocelli remote from the small 
eye.s ; ante nil iferons tubercles reniotis from the side.s of the head, not 
diHtingnis)ial)le frrmi above ; first joint of tho antonme not reaching tho 
apex of tho head : .sciitelliim gradually, or somewhat so, narrowed, from 
tho base ; ils sides not, or only very slightly, sinuated : entire lateral 
margins of tho body flat toned, laminated (S/al.) 

Genus Sciocouis, Fallen. 

TTom. Suoc. p. 20 (1S29): Dnllns, pt., List. Horn, i, p. 131 (Ifi.")!): Fiel). Enr. 
Hem. p. 355 (1861) ; Hliil, Hem. Afric. i, p. 79, 120 (1801) ; Dfvors. K. V. A. Porli. 
x.\ix, 3, p. 35 (1872) j Ifiii. ITom. r, p. 49, 50 (187<»). 

Ilody oval, depressed, beneath slightly convex ; head lougisb, 
flattened, foliacooniS, juga longer than tho tylus, and 'anteriorly conti- 
guous : ocelli small : rostrum reaching somewhat tlie last pair of coxa?, 
first joint not extending beyond tho bnccnla? posteriorly, second about 
ec[iial to the two apical taken together ; pronotuiu anteriorly bmadly 
sinuated, liit(U’:il margins flattened: scutelluin narrowed hind wards, 
sides not., or only very slightly, siniiaied ; frena short : veins of menibrano 
simple : pro- and meso-.s*tethium fniTOwed ; feet moderate : first joint of 
last tarsi a little shorter than tho two ajiical joinU taken together (Sfdl), 

150. SciocoKis ^ATJO KALIS, Fichcr. 

Sciocorh JntnrnliSf Ficbor, Uliynch. p. 21(1851); Walker, Cat. Hot. i, p. 178 
(1867) ; Stal, En. Hem. v, p. 51 (1876). 

Oval, grey, thickly punctured brown; prouotum and scutcllum 
with scattered callous spots ; head semioval, fiat, side.s anteriorly almo.st 
angular, with a curved transverse iiiipre.ssion ; rostrum yellowish, ter- 
minal joint black ; antciinso brownish-yellow, third joint brown above, 
fourth yellowish at the base, above brown like the eiitiro fifth joint ; 
pronotum 2 ^ times bmacler than long; emargi nation broad, shallow, 
cui'ved; the disc eiiually gradually convex hind ward ; oil the slightly 
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carved edges, a longitudinal three-oornorod whitish spot whose posterior 
corner roaches almost the humeral angles, the inner comer resting on the 
transverse furrow which is rather shallow : apex of Hontellnm rounded, 
margin soTnetimes whitish, basal angle black, with a small callous 
point : hemelytra uniformly thickly punctured, with some brown trans- 
verse streaks and dots ; corium a littlo longer than the scntollum, apex 
almost acute-angled, a long four-cornered spot at the base, as also 
tho principal vein with an abbreviated streak becoming broader 
hindward, yellowish-white : suture of membrane almost stmight, mem- 
brane diaphanous with raised veins having scattered brown dots be- 
tween them : dorsum black ; tho two posterior tibim with yellowish 
lateral spots: connexivnm at the emarginations with four-cornered 
black-punctured and often occllatcd spots : pectus black between tho 
feet, the sides thickly punctured brown, tho acetabula less so : feet 
coarsely punctured, before the tips of the femora a whitish and black 
punctured ring : abdomen thickly punctured brown, the median part, 
a zigssag lateral streak, and a semicircular lateral spot, yellowish- white ; 
both sides of the lateral streak densely puncturcul ; the middle of tho 
base of the sixth abdominal segment and two dots on the tliird abdomi- 
nal segment, blaek. Long, 4|- mill. 

Reported from further India. 

151. SciOCOniS INDK'US, 

Sciocoris indicus, Dallas, List Fom, i, p. 132 (1851) ; Walkor, Cat. Ifcl. i, p. 177 
(18C7) ; (?) StM, Ell. Fom. v, p. 128 (1870). 

9 . Grey, punctured ; head subelongato ; nTitcniire fnscoiis at tho 
apex ; feet pale, punctured fuscous ; merabrano punctured fuscous ; laxly 
beneath fuscoiis-gi-cy, apical si)ot black {Dallas). Long 5^—6 mill. 

Reported from N. India. 

Div. MTUOcnABiA, St&r. 

En. Ilem. v, p. 62 ri876). 

Lateral margins of tho head and generally also of the piYinotinii 
flattened, laminated ; the lateral margins of tho head posteriorly not, 
or only obsoletely, sinuated ; those of tho prrniotum entire or very 
obsoletely croniilate : juga generally longer than tho tylus, and, before 
the tylus, contiguous; aiitonnifei'oas tubercles not, or only rarely, 
veiy slightly pi-ominnlons beyond tho sides of the head: first joint 
of the antenn© not reaching tho apox of tho head : rostrum moderate 
or shortish, second joint shorter than tho two apical taken together, 
or at least not longer: mesostctliium generally furrowed; femora^ 
at least the first pair, spiuoso beneath s venter without a furrow, un- 
armed at the base (Sldl), 
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Genus Lafrius, St&l. 

Of^n. E. V.-A. Fdrh. p. 200(1861); 1. o., p. 505 (1867) ; En. Horn, v, p. 52 
(1876). 

Hoad slightly narrowed forwards, subo^ato, almost as long as tho 
pronotara ; lateral margins not, or but very slightly, sinuate bcfoi-c tho 
oyes ; juga not, or but very slightly, extending beyond the tylus, entirely 
distant fi*om each other ; antenniferous tuborclos very slightly prominu- 
lous beyond tho lateral mai^ins of tho head, with a small spine at tho 
apex externally ; first joint of tho antonnie not reaching tho apex of 
the head, second joint much longer than the third ; ocelli moderate or 
large, moderately distant from the eyes, much more distant from each 
other ; rostrum extending beliind tho intermediate pair of feet, second 
joint shorter than the two apical taken together : pronotum with anterior 
lateral margins entire, anterior angles not pi'oduced to tho eyes, lateral 
angles prominent ; anteriorly, between tho eyes, broatlly sinuate : frena 
extended beyond tho middle of tho scute] him which is triangular and 
giodually narrowed : pro- and mcso-stctliium distinctly farrowed : aper- 
tures of the odoriferous apparatus auriculato. 

152. Lafrius varicornis, Dallas. 

Scinrnriit vfiricarni\ Dallas, List TTom. i, p. 136 (1851) ; Walker, Cat. ITcfc. i, p. 
177 (1867) ; Scott, A. M. N. II. (4 a.) xiv, p. 289 (1871). 

Lapriun varirnrnis^ Stal, Ofvera. K. V.-A., Kuril., p. G23 (1870) ; En. Tlem, v, 
p. 52 (1876) ; Distant, A. M. N. II. (5 a.) iii, p. 45 (1879). 

. Ovjitc, pale, brownish grey, very thickly and finely punc- 
tured with brown ; eyes black : pronotum with the anterior angles acute, 
somewhat produced anteriorly : sciitclliim with a a small pale impuiiclato 
spot in each basal angle : hemclytra more or less fornigmons, mcinbraue 
brownish : abdomen beneath very thickly puiictiireil with black, tho 
punctures of tho margins sometimes colourless ; within the line of the 
stigmata on each side, is a row of short whitish lines : legs testaceous ; 
femora with a fow brown points ; tibim towards the apex and tho 
tarsi brown : i*ostrum testaceous, with the ajic.^ brown : antennas with 
the throe bjisal joints red, the apex of the third black ; two apical joints 
black, with the base yellowish. A variety has a red tinge on the upper 
surface ; mai*giiis of abdomen beneath, tips of fcmoi’a, base and tips of 
tibim, and entire third joint of aatcunoe, ivd (Dalits). Long, cT, 11 
mill; 9 lUmill. 

Reported fi*om N. India, Rangoon, Philippines, China, Japan, 
common in Sikkim (mihi). 



14 


E. T. Ai'kmson —Noies on Indian Uliynchofca. 


[No. 1, 


153. Laprtus QA{?TUicns, Tliunberg. 

CimeiB ffastricusf Thtinb., ITom. Iloatr. Cap. ii, p. 1 (1822). 

Pw’amficocortJi ffa^ttricuHf Sfial, Ofvors. K. V.-A. Fiirli. p. 182(1855) ; 1. c., p. 56 
(1856) j Wiilkor, Cat. Ilet. i, p. 178 (1867). 

Lapriiia gastrkuSf Stal, En. Hum. v, p. 52 (1S76) : Distant, Trans. Ent. Soc., 
p. 415 (1883). 

Yollow-testacooiis, densely and somcwliat deeply punctured black 
fuscous : head with the sides parallel, oblique from the middle : seiitol- 
lum furnished on both sides at the base with a j’^ellow testaceous callus, 
impnnotate membrane fusce.sceut : body ])otienth with feet, of a weaker 
colour, loss densely punctured ; abdomen with a blackish streak on both 
sides ; nutemue rufcscent, tw'o last joints fuscous, sordid yellow at tho 
base (S/d/). Loup;, 0; broad, 5 milf. 

Reported from India, Japan. 

Genus Dallas. 

List Ilcni. i, p. 141 (1851) : Eii. Hern, v, p. 51 (1876). 

Head rather short, rounded and slightly cmarpfinato at the apex, 
with the juga meeting beyond the tyliis ; eyes prominent *,. ocelli minute, 
distant ; anientmi about half the length of the body, 5-jojiitod ; basal 
joint shortest, not reaching tho apex of the head ; second joint shorter 
than the third, whicli is shorter than the fourth ; fifth joint longest : 
rostrum rather short, not reaching the posterior co.>i:nj, slender, inserted 
about the middle of the under surface of tho head ; basal joint reaching 
the base of the head ; second joint longest, third longer than the first, 
fourth shoiiest : body orate : pronotum transverse with the anterior 
angles projecting beyond the eyes: .scntellum about two- thirds of tho 
length of the abdomen, becoming narrower from tho ba.so to about tho 
middle, then straight to the apex, which is broad and raunded : mem- 
brane with 4-5 longitudinal veins -which are more or less ramose or 
somewhat reticulated at tho apical margin : abdomen and sternum 
unarmed : legs moderate ; femora with a double row of minute spines 
or tubercles oii the under side, especially towards the apex : tarsi 3- 
joiuted, with tho basal and axiical joints about equal {Dallas). Distiii- 
guished by the largo sixe of the scntollnm which reaches nearly to tho 
apex of the body and thus gives it a great roscmbiaiico to Dodops. 

154. .JiIdnuh OBSorRCS, Dallas. 

JRdnm ohacurmt Dtilliis, Liut Hnin. i, p. 145, i. 3, f. 5 (18.51 ) ; Walker, Cat. Hot. 
i,p. 182(1867); Stal, OfvorH. K. V.-A. Fiirh. p. 623 (1870); En. Horn, v, p. 64 
( 1876 ). 

JsJdnin* simUis, Hagh, Stuttin Ent. Zeit. xxix, p, 164 (186SJ ; Walkor, Cat. Hot. 
iii, ]>. 539 (1868). 

$ . Above pitchy, obscure, very thickly punctured and some- 
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-what rugoso ; mcinbmno semitransparent., brownish, veins brown ; abdo- 
men beiieatli slightly shining, thickly and finely punctured, with the 
margins broadly testaceous, and finely punctured brown ; legs brown, 
with the tarsi pale testaceous : I’ostrum testaceous, antciino) black, with 
the apiQal joint pale fulvous (Dallas). Long 8.1 — 9.j mill. 

d . Oblong fiiRCous-lurid, densely and strongly punctured fuscous, 
beneath shining suboancous : apex of antennro, rostrum, coxro and tarsi, 
also marginal streak on venter obscurely testaceous : membi'ano brun- 
nescont, veins and margin more obscure: wings fiisces9ent : second 
joint of antenna) somewhat shorter than the third : rostrum not reach- 
ing the last pair of coxao j sides of pronotum nearly strnight (Ilayhind). 
Long, 9 ; broad, SJ- ; exp. homi., 17«inill. 

llcportcd from Gilolo, Uorneo, Java, Philippines, Rangoon. 


155. yKDNL's VKNTKALis, Lalks. 

A^dnus vcnUnlin^ Dallas, Trans. Ent. Soc. (n. s.) ii, p. 10, t. 1, f. 3 (1852) j Rtil, 
Kn. Ilom. V, p. 5J* (1878) j Dislaut, A. M. N. 11. (5 s.), iii, p. 45 (1870). 

Ovate, rather convex, ])alo greyish brown, very thickly and finely 
punctured with black : liead rather small, very minutely pUTicturcd with 
black above and beneath : eyes pale ; ocelli yellowish : antennoj slender, 
rather sparingly clothed wi(h short hairs ; three first joints testaceous, 
fourth joint ])alo brown, with the base testaceous; fifth joint, pale 
brown ; rostrum yellow : pronotum very thickly and finely punctured 
with black, with the punctures more distant on a slightly impressed 
space which crosses the disc about the middle, firming a pale trans- 
verse band ; imuiodiatoly^ in front of this impressed spatre are four small 
tubei*cles : scutellum very large, ix'aching very nearly to the apex of 
the body, constrietod a little before the middle ; very thickly and finely 
piiuotiired with blacky more thickly punctured and somewhat rugose 
towards the base, where there is a small smooth whitish point on each 
side within the basal angles; the basal angles themselves black : pectus 
rather darker than tlio uiipor surface, very tiiiekly and finely punctured 
with black : legs yellow; feiiioni with iminorous black or brown points, 
the anterior pair with a double row of small black spines on the lower 
surface : iibiso witli a few brown points, and with a few mi unto bristles 
along the edges: the coriaceous portion of the hemelyti'a rather less 
tliickly punctured than the pronotum and seiitollum : meinliraiie trans- 
parent, colourless : wings seinitransi)arent, iridescent : abdomen beneath 
deep shining black, slightly bmssy, very fliickly and finely punctni-ed ; 
the margfns pale grisoous, thickly and finely punctured with black ; 
the edges with small bhusk spots at the juiietiuii.s of the segments 
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(Dallas). No portion of the inner or apical margin of the corium is 
covered hy the scutellnm. Long, 6 — 74 mill. 

Reported from Hong-Kong, Assam, Sikkim (mihi). 


Following StSl, I place in the sub-family Pentatomina those genera 
of Dallas' PetUatoniidm found in India which St&l distributes amongst the 
following divisions, and which are distinguished by having the tarsi 8- 
jointed and the sciitollum extended to a distance behind the frona. The 
species are rather uumcrons and difficult to arrange, but I have no doubt 
that we shall, in a short time, be able to give a more exact distribution. 

GfiOUP A. 

a. .The first group of these divisions includes those genera in 
which the venter is unarmed at the base, second segment without a 
spine or tubercle prominulous forwards and reacliiiig, or somewhat so, 
the metastethium, and sometimes furrowed ; margins of furrow, however, 
neither callously elevated, nor levigate: anterior margin of the prono- 
tum very rarely somewhat elevated, levigate or callous : tibito abovo 
generally furrowed or flat and margined, except Agonoscclis, in which 
they are without a furrow and rounded : second joint of the antennoo 
sometimes not extending beyond the apex of the head : oriflees entirely 
margined, or auriculatcd, or continued in a furrow. 

h. Curium anteriorly generally confusedly punctured between the 
costal margin and the intracostal vein, the costal margin anteriorly 
generally acute or flattened and somewhat laminated, the space between 
the margin and the vein therefore somewhat broad ; this space rarely 
veiy narrow (as in Dqdoxys) with a single row of points : oriflees 
generally continued outwards in a long or somewliat long furrow ; 
basal angles of the scutcllum rarely with a spot or levigate, callous 
streak : juga sometimes much longer than the tylus and acuminated : 
anterior lateral margins of the pi’onotum rarely obtusely rounded : 
second joint of the antenum sometimes not, or barely, extending beyond 
the apex of the head. 

c. Head flat or somewhat so, lateral margins acute and laminated 
or prominulous before the middle in a straight, tooth-shaped angle ; 
juga generally longer than the tylus, often much longer and contiguous 
before the tylus : anterior lateral margins of pronotum generally acute, 
or somewhat so, sometimes laminated ; bncoulie not prominulous posteri- 
orly in a lobe : scutcllum posteriorly naiTow, or somewhat so : frona 
extended to rather a distance behind the middle of tho scutcirum : body 
never greenish : venter not, unless in the second segment, farrowed. 
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d. Basal audios of tho scutcllum witliont an improssion or with 
a small somowhat rounded and somewhat obsolcto one : sixth -ventral 
sogiiicnt in i anteriorly rounded : entire second joint of tho antenna? 
extending beyond the aj)cx of tho head : body oval or broadly oval ; 
anterior ktcral margins of tho pronotum entire: third joint of rostrum 
longer than the fourtli : l‘ari*ow of tho orifices moderate or somewhat 
short, abruptly ablireviated, not continued in a wrinklo or ridge. 

This group includes tho divisions Odinria, Tropyr.nnjpl!firia, dap- 
pihariay Oarpocorariaf IJiploxiaria, Eysarroriurla, and Agonuscdiarla, 

Div. OniAurA, Stab 

En. Ilcm. V, p. 63, (1870). 

This division includes tho genera having the ehanicters given in 
a. to (/. above. 

Genus PARA3fEorJ{, Fiober. 

Eliynchotograjiliia, p. 34 (1851). 

Body elongate, somewhat convex : hciad elongate, almost ccinally 
broad throughout, convex beneath ; the jnga sonicnvhat longer tliaii tho 
tylus, rounded on tho sides, almost right-angled inwards : antciiine oiio- 
half tho length of the body, joints almost of crjiial thickness, the third 
shortest ; the second joint a little shorter than either of the two last : 
tho jugular plates very low, as long as the basal joint of the rostrum, 
and shoricr th.an tho he.ad; rostrum rather si out, reaching beyond tho 
intennediate coxa) ; rccotuI joint longest ; third incrassate, hall’ the length 
of the second ; fourth cylindrical, black ; prostethium short, not so long 
as the meso- or meta-stethium which arc of ecpial length : pronotum 
hexagonal, convex between the humenil angles whicjli arc prominent and 
furnished with a small tooth ; scutollnm t‘.vo-thirds tho length of tho 
dorsum, the last fourth of the length abruptly naiTowod, pointed : 
licmelytni longer than the scutcllum, pointeil at the end ; mcmbraiio 
reaching beyond the apex of the abdomen, witli five f ureal e veins: 
tarsi robust, basal joint stouter, and as long as the two following taken 
together. 

IfiG. Pauawkcl'S RrnooifXis, Fieber. 

Pnramccus rufrorms, Ficb., Ubyncli., p. 35 (1831): Stal, En. TIom. v, p. 71 
(1870). 

Ochroous-yollow, punctured black ; elongate : pronotum anteriorly 
with two black points : scutclluin with a slightly punctured, pale, median 
streak, and more slightly punctured patch; border lino on pronotum 
and marginal spot, yellowish ; two black points anteriorly : auteniia» 
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])asc of vcntiir, dorsum beiu^aMi, and feet, yel low- fernigi nous : rnembrano 
sordid, veins darker; stigmata and pectus, black (h icier), -Long, 12^ 
mill. 

Reported from Furtlier India. 

Geiins Plenipits, SIrI. 

Ofvors. K. V.-A. F(irli., p. .W* (I8r.7) : JOn. Horn, v, p. 53, 71 (1875). 

Hoad .sihort, mncb sliortor tlum the proiiotuiii, almost shorter than 
broad between tlm eyes, rnthei* narrowed h>rwards, ronmh^d at tlie 
apex, hileriil margiij.s scjirerdy sinuate before tlie eyes ; juga soiuewliat 
loiigoi than the tylus, distant ; ocelli a little more tlian twice more distjint 
from each other than from thec^es; tirst joint of antonme ev(*n with 
the apex of the heatl, second joint scarcely as long as the third ; rostriiin 
notextending beyond the intermediate feet, short : anterior margin of 
proiiotnm oblicpiely and some what broadly tnmeato behind tlic eyes, 
anterior lateral margins sllglnly ronnded, antfM’ior angh'S obtuse, a. 
little proiniiiulnus Iwyond the eyes: apieal angle of Covium a lit-tlo 
produced, aj)ieal margin somewhat siiiuatt! m‘ar the apical angle : veins 
of nieuibrano siinjde ; pro-stctliiiim slig-hll\ iiii]»rc‘>^cd jneso-sttdhinm, 
slightly eariiiale : second \ential segnuMit si r) slightly eonvexly edeva- 
ted ill the middle: odoriferous a|M*rtU!es eouiiMued in a not long, 
abruptly abbreviated furrow (St,il). 

lo7. Pi.KAt' iT'h noK.-Ai.is. Rtal. 

rU'r'itpn^ tlf-rnah.'ij Si iJ, IJerlia Kiit. Zcit.sch. xiii, p. :i2<5 (ISilJl) : Kn. Horn., p. 
71 (1.S70J. 

9. S u hobo rate : weakly grcyish-nsuesceul, above ralher deusidy 
pniietured hlack, these dots are aiiangeil bchiinl the middle of (he prono- 
tuin and before the middle of tlie s<*utelliim iu sluu't irn'gular lines : 
mombrario weakly fiihCoiis-greyisii, veiii.s mon; obscure, e.xteiior basal 
angle fuscous: ihu’sniii of abdomen fu.setjiis- riolaci'ous ; eoniiexivum 
blacKisli, two last seginouts obsolelely palely streaked; wings slightly 
iufiiscatc ; spirficula narrowly cireh;d black. Like /i. Dallas. 
Hasc of head, at the eyes, iiiarke»l by an iiiijmnetatu sj>ut ; jiiga gradually 
converging, a little distant at the apex : aiilenine remotely aiul briefly 
setose, second joint m<jro t iian twice as long as lirst : fironoium moro 
than half longer than the head, almost more than twice broader than 
long, anterior margin slightly elevated between the eyes, lateral margins 
slightly rounded, narrowly black: seutelliim sparingly palely piiiic- 
tiired at the apex: exterior margin of coriiiin narrowly i)luekish to- 
wards the base : pro-stethiuiii sjiariiigly and jialely punctured, exterior 
margin black : meso-slethium sparingly j)nm;turod towards the coxro 
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nnjiii-stetliium opafjjUG, Hh-ipfopo, posteriori}’- aiul outwards sliim'n*^, pos- 
teriorly sparint^Iy ]mncUired : venter aeiciilate, sparinjjly puiietnlato 
tj)wards llio sides, wilh a In’oad levi*r:itc inodian streak ; second seirment 
.slii*lil1y pniivfx ill the middle, depressed on boLli sides at tlie convex 
])art lion^, 15 ; broad, H mill. 

Iteportcd from Fiidia. 

Div. TuorYcni'^ i n \im 

En. Jlein. v, \t. 5h f ImTUj. 

a. h. as ill (hi Ian a, (p. 17). 

c. Jj.-itm-al inas'oiiis of tlie head and priiiiotiini not or less acute, 
those oL‘ the jironoiiini ne\er binijyat<Ml : jui;-! rai’ely lonj^er thnn ihc 
t}Jiis, llien p^enerjdly aeJiminaled oi* irraduall} nai‘i*M\\ (‘d : fi-ena ^.r^nfi-ally 
expended beyond the middle (d* lhi‘ MMitelhim : in tl.o^o pmern in wliioli 
tlie jiipfa arc lonn’i'r than tin* tvliis, o-enenilly not extendini' licyond llie 
middle of the seutellum, in whicli cas(5 also the sciitelliim pfistcriorly 
l)rna«l, or somewhai so: body sometiiiics pfi'ccnish : viniLcr .soiiieliincs with 
a loiii»’ furrow, 

d. Jlead tlal, jiiiiM rarely .somenhal Ioniser than llie tyliis : sentel- 
liim pcncj'all} posterioi’ly naii*o\\ or in* a I era tidy br»»ad : fi-mia rfemnally 
extended bidn'inl iJic middle of the seniellnm ; entire second joint of 
the antenna*, or a p’roal jiavi, cxtcndini^ Inwond the aj)i‘X of tJic head : 
voider not. rinroned. 

r. I'’iisi joint of rosii-nm vei*} rarel\ exloiiilcrl behind tho bneenlic, 
and if so, tlic basal anodes of the sentidluni Juivc a largish, levigate, 
cal ions, pallid s|)ot.. 

f. 'riie farrow of tin* odoriferous apertniV'^ eominned in a wrinkle 
ur ridge exti*nded bi'yond the niiddlc of the breadth of the [ilennc, 
gradually aeiiininated. 

(f. (.^)nm•xivnm [lale, green, or ll.ivcseeid, withoiH blank or aenesceiit- 
black s])ols or bamls, bceiqiyiiig the entire breailthof the .segments : 
segmenls rarely inoie obsoari*!} ]>uiietured anteriorly .■ind posteriorly 
tlian in the middle: )»:isal angles of seiiielhnn without a callous S|»ot or 
wil/Ii a very minute and mmt ob.soh*ie one. 

(leinis iXinu:, St:*l. 

Ofvei-R. K. V.-A. Foi-h., p. .lUJ (ISti?) : Eu. Jlc’iii. v, p. Ta!, 73 (1S70). 

Head gradually distiiietly n;n■ro^^ed fiirwavds, lateral margins 
acute, very slightly or bat sea ively si limit e behind tin* middle : jnga a 
little longer than the tylns, hiseent ; bueeula* eontiimed through. sUgliily 
mi.sod ; ocelli a little more than twice as far from each othi'r than from 
the eyes: rustrnm extended to or belweeii the last pair of coxa*, lirst. 



20 


[No. 1, 


E. T. Atkinson — Notes on IniUan Rhyucliota. 

joint about on a level with the bucculfe, second joint longer than the 
tliii’d ; aiitennoD slender, Ih'st joint not reaching npox of head: anterior 
margin of pronotnni neither reilcxcd nor callous, broadly sinuate, trun- 
cate behind the eyes, anterior lateral margins straight, very slightly 
reflexed, lateral angles somewhat obtuse, very slightly prominulous : 
scutcllnm moderate, much longer than broad, naiTOw at the apex, frena 
extended to third apical j)art of scutcllum : costal margin of coriuin 
TCry slightly rounded, apical angle not produced : meso-stothiTtm cari- 
nato : furrow from tho odoiift‘rous a[wturo gradually narrowed and 
continued in a ridge or wrinkle : abdomen not or hardly broader tbaii 
tho homely tra, cxti'emity of angles of segments prominulous : body 
narrowly obovatc (Stdl). 

158. NiPirs CEPHALUS, Dallas. 

Pentatoma cephalua, Dullas, List Horn, h p. 2 (183L) ; Walker, Cat. Hot. ii, 

p. SOS (1867). 

Kiphe cephalus, Sl&l, Ofvors. E. V.-A. Forh., p. 516 (1S67) s Eii. Iletn. v, p. 73 
(1876). 

9 . Oblong, ovate, pale yellowish brown, thickly and finely punc- 
tured with dark brown : head large, slightly cmnrginato at tho apex, 
tho jnga a littlo longer than tho tyliis, eyes brown ; ocelli yellow : 
proTiotnm with the punctures very close along ilic lateral margins, 
causing them to appear much darker than tho rest of tho surface : 
Bciiteliiim with the apex orange : membrane somi-tiunsparent, brownish, 
with darker veins : abdomen 1>cncath tawny, irregularly and Hi>aringly 
punctured with black, with a brown spot in tho middle of the thii'd 
segment: pectus of tho same colour as tlio abdomen, rather thickly 
punctured, with somo of the punctures black ; legs of the same colour, 
with numerous black points: rostrum brownish testaceous: antoiinfo 
testaceous, with flic tip of the- tliird, and apical Juilf of the 4 and 5 
joints, black (Dallas,) Long, lo — 1C mill. , 

Reported from Java, India. 

159. Nipiib eloncata, Dallas. 

Pentatoma elongata, Dallas, List Hum. i, p. 246 (1851) ; Walker, Cut. ITrt. if, 
p. 299 (1837). 

Niphe elongataf Stal, Of vers. K. V.-A. Porh., p. 61G (1867), 1. c. p. 625 (1870) ; 
En. Hem. v, p. 73 (1870). 

9 . Elongate, somowbat oblong, with the sides pamllel ; tcslaceons, 
above thickly and finely punctured with black : bead with the tylus as 
long as the jnga ; ocelli red : scntollum very long : coi'iaccous portion of 
the homely ira with tho outer margin yellowish- white ; membrane semi- 
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transparent, bro vanish, with tho veins a little darker : abdomen beneath 
testaceous, with the disc impunctato, tho sides faintly punctured ; stig- 
mata black : pectus rather strongly punctured, with some^of tho punc- 
tures black : legs yellowish ; tarsi fulvous : rostrum not passing the 
iutormediato coxoo, pale yellow, with the tip black : antennae with tho 
three basal joints bright red ; fourth black, with the base red ; fifth 
black, with the base and apex rod {Dallas), Long 12J — 13 mill. 

Reported from Pliilippines, Rangoon, N. India. Differs from jY. 
ceplialns, Dallas, in its narrower stature and tho costal limbus of the 
curium being furnished with colourless punctures. 


Div. Capp.tcakia. 

En. Hem. v', p. G7 (1870). 

a, to /. as in Tropycoryphtria, (p. 19). 

g. Segments of comiexivum black, punctured, adorned with a 
median band or {lavcsccnt marginal spot, general I}*" less densely punc- 
tured or somewhat levigate : basal angles of the scntcllum marked by a 
I)alo, levigate spot, sometimes small and indeterminate and sometimes 
very largo: aiilorior lateral margins of the piYmoturn slightly roflexed, 
sometimes callous, straight or somewhat so, entire, simple : tibias above, 
fiat, margined. 


Genus CAriM:A, Ellenricflor. 

Nat. Tijdskr. Ned. liul. xxiv, p. TIG (18fk)) ; Walker, Cat. Hot. ii, p. 14t(lSG7), 
Stal, Ofv«T.s. K. V.-A. Fiirli., p. 514 (18G7) j Eu. Ueni. v, p. 57, 71 (187G). 

Allied to JIalys, but body shorter, more depressed : head flat, as loug 
as the proiioiiim, its basal margin broader than the anterior margin of 
the pronotiim; juga shorter than the t^lus, margin of juga, rounded, 
entire ; tylus broailer towards the apex wdiieli is arcuate : eyes small, 
proiiiinulons ; ocelli near the eyes, not very distinct ; first joint of tlio 
antennas shorter than the head, scarcely iutumosceut, 2-5 joints almost 
equal in length, third joint nodulose at the end, 4 and 5 joints robust : 
prouotuin flattened, slightly sloped hiiidward behind tho posterior inter- 
angular line ; anteiior angles somewhat acute, •behind Ihem, on the lateral 
margin, 3-4 not very conspicuous small tcefh, posterior angles not very 
prominoiit, angular : scutcllum brojwl, longer than half the abdomen : 
coriaceous portion of hemelytra long, flat ; membrane short, extending 
beyond tho abdomen which is almost orbicular, broader than tlic prano- 
tura, its lateral margins extending beyond the heiuelytm, flattened : 
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rostrum reaching second veninvl segment, second joint very long, rust 
nearly equal, last seiuevrliat sinallor, robust : voiitor very convex, ventral 
furivw short, not conspicuous ; foot slenUcr (Silenr.) . 


10)0. Cai’I’va TArKoiusKNwis, Dallas. , 

Dallas, List Hem. i, p. 24t (1851) ; Walker, Cat. Kora. 

ii n ati) (1807). 

maWlliiea, Klloiir. Nat. Tij.lskr. Nod. Iiid. xxiv, ,i. 1 17, f. 17 (1802). 
c«pp«'» Sttl, Kn. Hem. v, p. 7+ (1870) j DiaUint, A. U. N. H. 

(5 s.) iii, p. -15 (1873). 

9 . Ovate, broad, flat : head rather long, rounded at the apex, 
black, with the lateral margins and tlii-eo longitudinal lines testaceous : 
the black portions thickly and linely punctured, the pale lines impunc- 
tale: ocelli minute, yellow, pronolniii testaceous, covered with fine 
black piiuctares, which leave only narrow lines of the pale colour 
visible : of the ihirk patches there arc two small ones in (he middle of 
the anterior mai-gin, a larger ocellatod spot in each anterior angle, two 
lar.rer spots occupying the whole middle of the disc, ami having a very 

distinct longitudinal median line, and I wo rather smaller on cmdi side 

of these; there is also a narrow lino of black pniietii res within each 
lateral margin: sculoUiim thickly imnctured wilh black, ospeoially at 
the base, with a pale irapunctate lino I'uuning down tin- miildle from 
base to apex, and a oavvo.1 lino ou each side of this rnnning from the 
base to the middle of tho median lino, at which point the tlii-ee linos 
are united: homelyti-a testaceous, clmuled with black pnnctiiros, with 
no distinct pale lines ; mcmhnine brownish, soniewhal opmine, coveroil 
with brown spots: margins of tlio abdomen test:icoons, wilh a large 
bifid black spot at the junction of each segment, both above and hrneuth : 
body beneath testaceous: abdomen smooth and shining, with a few lino 
punctures on the sides ; the stigmata and two spots on each si.lc of each 
segment, forming two longitudinal rows of siiots on each side of tho 
abdomen, black ; tho space between each pair of black spots is oroiigc : 
pootus finely and irrcgnlarly punctured, with numerous black spots ou 
each side: legs pale testaceous; femora thickly covorod with black 
points; tibiffi covered with fine black points; tarsi nearly black : ros- 
trum long, reaching tho Irtsc of Hie third vontinl sogmimt ; basal J.iint 
and tho Imso of the second, testaceous ; 2 and :l joints brownisli ; fourth 
black : antenmn with the bvsal joint, testucoouH, spotted with black ; 2 
and 3 joints brown, (Dallas). Jjong, 11— llj mill. 

Reported from Java, Sumatra, Ceylon, Assam. The Indian Moacum 
has specimens from Ceylon, Malabar, Assam (Sihsiigar), Couoor (mihi). 
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(Jenns Halyomorpiia, Mayi*. 

Vcrh. Zool.-Bol. Gcs. Wion. xiv, p. 911(I8G'l}: lloisu Novara, p. 47 (1866) ; 
Stal, Kn. If cm. v, p. 57, 74- (1S7(3). 

Body above compressed, bciicatli convex, head above flat, broad at 
apex, rounded, lateral margins uari*ovvly refloxed, paralli'l, a little .sinuate : 
tylusasloiig as the jugu : aiitonnm 5-joiiited, tirst jruiit not l•e^^ching 
apex of head, Ij-o joints somewhat of e<£ual length, .second joint .shorter 
than third : biiccdho narrow, continued through, antcM'iorly dilated, siib- 
deritiforni : rostrum rca(;hing 2 oril segiiieiiis of the abdointMi ; first j<jint 
a little shorter than the hiLccuho, .second joint scarcely twice as hiiig as 
the fir.st and shorter tluni the two apical taken togc-thor : eyes large, 
sessile: ocelli thrice m(n*e di.stant irom each other than from the eyes: 
pronotnm tnmsvci’sely somewhat sexangnlar, anterior angles with a 
ti’aiisverse tooth, anterior lateral margins' straight, .smooth and narrowly 
retlexod, .shoulders a little proiniiieiit, rounded: sent elliini triangular, 
posteriorly narrowed : membrane with some .somewhat parallel eosttu : 
Tnetastethiuin co?ripre.s.se(l : odoriferous aperture uiih a margined Iraiis- 
ver.se furrow, [irod need to a distance oiitwai’ds, grndnally evanescent: 
abdomen honcaCli not .sulcaln, La)nvcx ; nnugins acMite, nnanned : feet 
simple: til)ijn broadly sulcato oxternally j lirst and third jr)int.s of tarsi 
of crpial length 

101. llAi.YMOiivn V I'fcrs, Kahvicius. 

Ciinex pinifi, Fabr., 13nt. Sysi. iv, i>. 115 (1701). Tmliji. 

Ciiiif'v miiniun't'ii'i, rabr., Uiit. Sappi. [>. 551 (170S). Tinliu. 

Clint- j. Cl Hint mmtu'Hi-, WoUT, Ic. (biu. iii, p 0'.», f 95 (lyuii). Inilia. 

£iZ»'.smi picii', l’’abr., Syst. llfi\ ai^., p 155 (1''05). 

J'w/r>s<t nmnn'iirti, Fabr., .'<y.'5t. Iiljyii*'., 2»- I''-! (b^b5). 

\Y«'siNVoo«f, lh>pf. Cat. Ib'iii. i, ]). 22 (1S.37) : .‘^ignoivt. Bull, 
S. JK. F. (tJ s.) i. p. xli (ISSI). (Jbiiia, Tiiii'ir. 

Pcnttitxinn Dallas, Ui^L llria. i, p. 212 (1.S52): Walker, Cat. IIci . ii, 

p. 299 (l.S»i7). Cr\ l.)ii. 

Pcnlnlumo /luZ./s, Stil, OfverH. K. V.-A. I'Va-li., p. 182 (1S55} ; 1. c., p. 59 (1850): 
Walker, 1. e. ii, p. 5vH) (lSb7). China. 

Priitiftoiun frhitili-i, A. Dohni, Stetiiii Kiit. Zeit. .\\i, 400 (ISUO) ; Walker, 

I. c., j). 500 (18li7). C<-ylon. 

ro‘cHowrHn niKtvn, Filler, Froe. Ae. IMiib, p. 225 (ISOO). Japan. 

Ilithinmoriihtt M.iyr, Beiso Nov. Item., [>. 50 (ISOiJJ. Iloug Kong, 

Sbaiigbai. 

Ihilpft.lu rcniciln. Walker, 1. c. i, [i. 227 {1807), .‘^ee. Distant, Knt. M. M., .vvi, 
J). 201 (ISSO). Hung Kong. 

llal ynmorphii pirns, Stil, Hem. Fabr. i, i>. 21 (ISOS) ; Fn. ICeni. v, p. 75 (1870) j 
Boott. A. M. N. II. (4 a.) xiv, p. 290 (1871) ; DistniU, 1. o. (5 s.\ iii, p. 15 (1879) ; 
Transi. Knt. Soe., p. 115 (1SS.5). 

Antenna* black; third joint with a while ring .at theha.se; head, 
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pronotum, scntollnra, hemelytra greyish or yellow, irroratcd with very 
numei*oaB black dots : beneath davoscoiit, a lateral line on the pectus, 
brassy black ; femora yellow, piiiictured black ; tibia) black with a broad 
white ring at the base Eabr.). Body above grey : pronotum 

anteriorly with two luiiiato yellow dots, posteriorly fuscoas : soutelluni 
with two distinct, miuuto dots at the baao ; bon oath flavescent, ii median 
lino and the margins fuscous, and on each abdominal segment on both 
sides, a small black dot: feet ilavcsccnt, punctured fuscous (C7. inarmo- 
reus, Fabr.). Lutcous-groy, punctured brassy-black, somewhat varie- 
gated : head and pronotum with the sides outiro, the latter with four 
minute lutcous dots placed tmnsversely : membrane pale, witli six 
fuscous longitudinal veins, interrupted in the middle : margin of abdo- 
men punctured black and luteous (21. tiinorensis^ Westw.). Long, 15 — 1*> 
mill. 

Hoported from Timor, China, Japan, Ceylon, Assam, India. A 
variable and not a very uncommon species in Sikkim and Assam (niihi). 

162. Ualyomori'iea scutei.lata, Distant 
Ualynmorpha MiUellataf Uistniit, A. M. N. 11. (5 0 .) iii, p. 61 (1870). 

Brunnoous, thickly and strongly punctured : head with frontal and 
lateral margins black ; eyes pitchy ; ocelli brown, sliiiiing : rostrum 
black, reaching posterior coxro : antenna) bljick ; second joint much 
shorter than the third, fourtli joiut leather longer than the fifth, both of 
which are pilose : pronotum with tho lateral margins narrowly relle.ved, 
bordered with black, with the extreme edge sangniiicous for about two 
thirds of the length from the apex ; base rngiilosc, a somewhat tri- 
angular space enclosed by pale impunctate lines situated on eaeli sido 
of the frontal border behind tho eyes ; latentl angles prominent : scutcl- 
lum bright luteous with two dots at the base, two small pjirfillel lines 
on the disc, nnd tlie lateral margin, vei*y nari'owly at tho base and 
broadly towards tho apex, brnnneous; the lutcous .area has a few deep 
brown punctures, the other brunucous portion of the scutcllum puuc- 
tared as on other parts of tho upper surface : mernbrano fuscous, with 
strong longitudinal veins : abdomen above sanguineous, with a margiiuil 
row of blueish-black spots, situated conjointly in pairs at the base and 
the apex of each segment, both above nnd below : underside of body 
SAnguineous ; prostethiuni with somo greenish markings behind tho 
oyos, a large dull blackish patch near the odoriferous apertures, a 
stigmatal row of rounded blueish-black spots and a largo pitchy spot 
near the apex : legs black ; coxo) sanguineous, bases of fomora dull 
reddish (Distant), Long, 16 ; breadth ang. pronot. 9 mill. 
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Var. a. Scutcllum wiiliont the two brown lines on the disc, 
marf^iial and atigmatal spots on the underside of the abdomen coiilescing ; 
prostctliium with a largo black spot behind the eyes in place of greenish 
markings. 

Var. h. Specimens from Bombay have ilio upper surface bluish 
instead of brownish, have typical acutollar markings, but uiidorsidc us in 
var. a. 

Reported from N. Khasiya hills, 1500-.‘100O feet ; Bf)rnbay. 

163. llALYOMonruA murrka, Distant. 

Ilnhjomorpha murrea, Dial., Trans. ^Ent. Soc. p. 3J>t, t. 12 f. 5 (1887). 

Body above very pale greenish ochraccous ; the cerium (except the 
Tiinrginal ai‘e:i), and basal area of the prouotum with a slight purplish 
tinge : lateral margins of the head, margins of tylus, a small linear spot 
at the base of the lioud, and a similar spot on each side before the eyes, 
black ; eyes somewhat purplish ; ocelli pule custancous ; antennse Avitli 
the basal joint, greenish ochi'accous, minutely speckled black, 2-3 joints 
piir])lisli, apical half of third joint black, second joint a little shorter than 
the third ; rostrum just passes the last coxm ; prouotum with the lateral 
margins and a double row of spots on anterior half, oclii'aceous ; between 
and around these spots are a number of small and somewhat tessellated 
black spots; basal half minutely and sparingly darkly punctate: scutel- 
lum with four black spots at the base, tAvo median and one near each 
basal angle, four more obscure and broken black spots across the disc, 
followed by two similar spots on the basal half, sumo tessellated and 
minute black spots at the apex, and a row of minute dark punctures on 
each laieral margin, from basal tliird to the apex ; conum minutely and 
sparingly darkly punctate, costal area greenish, thickly and irregularly 
spotted black, lateral • margins near base ocliniceous ; conucxivum 
ochmcoous, with a black linear spot at tho ba-se and ajiex of each mar- 
ginal segment : membrane extending much beyond the abdomen, pale 
obscure creamy, minutely and sparingly speckled black, basal two- 
thirds pale purplish from reflection of abdomen beneath : body beneath 
and logs pale greenish, a linear spot in front and behind the eyes, a spot 
near anterior and intermediate coxob, a spot towards lateral margins of 
moso- and muta-stothium, a spot at base of tho anterior tibio 9 , a spot 
near apices of two last pair femora, a marginal spot at base and apex of 
apical segments, and the apex of the rostnm, black Long, 15 ; 

exp. augl. prou., 8 mill. 

Reported from Sikkim, a single specimen (mibi). 

4 
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Genus Tolumnia, Stal. 

Ofvere. K. V.-A. FOrh. p. 615 (1867) : En. Horn. v. p. 67, 76 (1876). 

Margins of pronotum anteriorly, and anterior lateral margins, cal- 
lous or elevated; head distinctly uan'owed forwards, rounded. at apex, 
lateral margins somewhat acute, very slightly sinuated behind the 
middle, tylus somewhat longer than the juga; bucculie continued 
through, moderately elevated ; ocelli scarcely thrice as disitint from 
each other as ficm the eyes ; rostrum somewhat produced behind tlie 
last coxes, first joint scarcely extending beyond or only equal to the 
bucculce, second joint scaicely or but little longer tliaii the third : 
anterior margin of the pronotum -slightly truncate behind the eyes, 
lateml angles very slightly promiuulous, somewhat straight: apical 
margin of corium very slightly sinmitc near the apical angle wliicii is 
somewhat rounded at tho extreme edge: inesosfctliium distinctly cari- 
nate: extremity of angles of abdominal segments acutely pi’cminu- 
lous: first tibim sometimes dilated (iS^/aZ). 

164. Tolumxu latipes, Dallas. 

TentaJtima latipes^ Dallas, List Horn i, p. 238(1867): Wulkor, Cat. Uet. ii, p. 
298 (1876). 

Dalpada ohtuMicolliat Ellcnr., Nat. Tijdsskr. NlmI. liid. xxiv, p. f. 10 (1862). 

Toluinnia lattpeSf IStal, Eu. lleu'. v, p. 75, (1876); Distant, A. M. N. 11. (5 m.) 
iii, p. 45 (1879). 

d*, $ . Ovate, above dark brown, thickly punctured, iiTorated with 
yellow spots ; pronotum with tho lateral maigiiis yellowish white : 
scutellum with a large yellowish white spot in each basal angle, and 
the apex of the same colour: membrane brownish, sumi-trauspareiit : 
margins of the abdomen banded with black and yellowish-white, the 
middle of each segment being white : body* bei\eath i>ale yellow, shin- 
ing, finely and sparingly punctured : abdomen with a small brown or 
black spot on tho apical segment : pectus with a row of three spots on 
each side : legs whitish, the apices of the femora tlie tibim ami the tarsi, 
black; the anterior tibim are considerably dilated on the outside to- 
wards the apex : rostrum reaching tho base of the abdomen, whitish, 
with tho tip black : anteunoo with the basal joint black ; the two follow- 
ing pale brown ; 4 and 5 joints black with their bases whitish, (JDallas), 

Long, d, 8i— 9: 9, 10J-— 11 mill. 

Reported from Sumati-a, Siam, Tonnsscrim, Burma, Assam. Tho 
Indian Museum has specimens fx-om Sikkim (mihi), Assam (Naga 
Hills, Harmatti). 
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Gornis Palomen’A, Mnlsani and Ilej'. 

Piin. Pent. p. 271, 277 (18CG) ; Stal, Kn. TFcm. v, p. 73 (1870). 

DiFTors from Vvrihalns^ Atuls., in Iiavin^ the nntorior lat(jral margins 
of the proiiotum neither callouH nor smooth : siilcs of prosletliium not, 
unless vfcry obtusely, elevated : the head is dilated, flat, or somewhat so, 
towards the a[>e\', lateral margins not, (ji but vcj*y slightly, sinuate ; 
autouniferous tubercles not proiuiuulous beyond the sides of the head. 

1(55. Pamjmena srivosA, Dislant. 

Pnhonena npnioaft^ Dist.'iiit, Trans. Kiii. Soc. p. 110. 1, 5, f. 3 (1880). 

Above green, thickly, darkly and coarsely punctured : head coarse- 
ly and somewhat densely punctured ; the jiiga longer than the tyhis and 
chift at the api'x, with the lateinl margins slightly refloxed : antenna? 
with the first three joints green, fourth (except the base) inid whole of 
fifth, brown j second joint longer than the third, 1 and 5 snbeijiial : 
prouotuni (!oarsely punctured, somewhat sparingly so on the disc, with 
the lateral angles produced info bi’oad, obtusely pointed spines, some- 
wlial rounded, and narrowly bhwtk at the ape.x ; sciitelluin thickly 
piinetured, moi’O sparingly so at tlie apex ; eorium thickly puiietnred, 
es}>eeially near the costa, inemlwane hrassy, shining: eounexivum green, 
thickly and darkly punctured, iiarwwly liileoii.s on tlie outer margin ninl 
at the segiiieiital incisures: body beneath p:ile, disc of fibdomon, coxse, 
and bases of femora somewhat luteons ; legs green, tarsi brow'ii : 
.stigmata marked with black dots : rostrum lulcoiis, with tlii*a]iex nar- 
rowly black (/.h'.<f/.). Allied to autfniosa, Motseli., fi’om Ja[>an, biildis- 
tingiiislied by the iinieli produced pronotal angles. 

Long 111 — I'l* mill. ; breadth angles pruiiotiiiii, — Itj mill. 

Ue|)OJ’ted from Sind, N. India. 

10(5. Palomkna i.eutkim. Distant. 

Vnfonifina r<>ntnri. Distant, Tnui.s. Dnt. Soc. p. 122 (1879) ; Scion. Ucs. 2iiil Var- 
kaml Miis.^ion, p. 'I, f. 2 (187!1). 

r^. Green, with head, anterior border of pronotum, basal half of 
seutcllum and membrane, bronzy: head obscurely nignlose, very thick- 
ly and strongly punctured wdth black ; tylus slightly shorter than the 
jnga ; ro.stnmi Inteous, with the tip black: anteinae liiteon.s, apical 
joint somewhat fuscous, third joint distinctly longer than the second, 
rather shorter than the fourth, fifth Jongest ■ ])roiiotum oh.scurcly 
rugiilose, very thickly and .slrongl\ piinctunMl with black, with two 
slightly waved, lateral, linear, impimctatc 1 «>nc}c >iia:ited a little behind 
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the anterior margin ; lateral angles somewhat prominent and rounded : 
Rcntellum thickly’ covered with deep black xinnctnres, slightly rugnlosc 
at the huso : corium tliiekly and deeply pnneturod, witli tho connoxivum 
Intcons, punctured with black : ho«ly beneath pale Intoous, slightly 
clouded with greenish : legs greenish, l-arsi liiteons. 

9 . Second joint of anteniuD distinctly longer than the third ; 2 and 
4 Hubequal : uhdomon boneath vvitli some irregular obscuro black 
markings (Distant). Long, 11 — 12; breadth auglt‘8 of pronotum 6 — 7 
mill. 

Keported from Murreo (Pan jab). 

1()7. Paloml’NA AiiPLiFiCATA, Distant. 

Palomena ainplificata, Distant, Tmns. Eiit. Six;, p. 1 IH, t. 5, f. 2 (1880). 

Above green, tiiickly jmnctnred ; hctul densely and finely [mnetti- 
Into, tho lateral raargins sliglitly i*cflcxod, jiigu longer than the tylns 
and cleft at the ajicx ; pronotiiiu thickly piinchito and somewhat rngii- 
lose, the latei-al margins auipliriod and rounded, lateral angles obtusely 
prominent; .soutelliim thickly pniiciiired, .somewhat ruguloso : corium 
with tho puiiofures somewhat Hne.r aud more regular ; nioTubiuno brassy, 
shining : bo»ly henoath [»aler, disc of abdomen and the coxro palo lute- 
ous; legs green; tarsi brown; c(miie.xiviim well ]»roduecd, green, thick- 
ly pimotiircd : aiitennro green, 4 and 5 joints brown, tho last joint with 
apical half pitchy; second joint longer than the thii-d ; 4 and 5 sub- 
equal : rostrum palo lutcous, with a median dark line, and a])ex nar- 
rowly pitchy (Distant). Long, 13—14; br«idth of aiiglf^s of pi*oiiotum 
g — p 5 greatest breadth of abdomen, 8 — 1) mill. 

Reported from Shantniig (N. China) ; Assam (?) ; recognized by 
the amplified pronotum an<l tho bix)ad ovato body. 

168. Palomkxa viRTinssixMA, Poila von Nouhaus. 

Ciinex rinditittimvs, Poda, Ins. Mas. Gr. p. 5(J (17G1). 

Chni'x pmsinnitfVQhr.f Syet. Rnt., p. 711 (177{>) ; Sihjc. Ins. ii, p. (1781); 

Slant. Iria., ii, p. 21)2 (1787); Ent. Kyat., iv, p. lOl) (1701); «yst. Jlhyiig., p. 
(1803): Wolff, lo. Ciin., p. 52, t. »5, f, 40 (1801). 

Cirnex prasiniMf Fiob., Ear. Horn., p. 830 (1861). 

Palomena vMissintaj Stal, llom. Pubr. i, p.'^:.8'(1808)'; Miilg. and ttey, Pun. 
Franco, p. 277 (1866) ; Distant, Scicn. ttos. 2nfl Yur. Miss., p. 5 (1870), 

Body entirely green, immaculate, last joint of antennro rufous, 
fuscous at apex (0. prasinas, Fabr.). Ikwly ovate, with head, pronotum, 
hemclytra, scutellnm, and feet, gi’een ; abdomen above black : antonnro 
5- jointed, first joint short, 2 and 3 green, 4 and 5 rufous, last fuscous 
at a^HJX : eyes small, obscniroly fuscous : rostrum 4-joiiitcd, yellow- 
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greenish, black at apex, as long as half the body : thorax inclined 
anteriorly, with two small, livid, transverse lines, improssly punctured, 
margin very thinly ferruginous : ecutellum immaculate, snliclevatcd at 
the base : membrane whitish, with a small fuscous spot at the base at 
the interior angle ; wings white, immaculate : alxlomen above black, 
margin gf*eon, spotted fuscous, beneath yellow-greenish : tarsi blackish : 
first tibias with a minute black tooth in the middle (Wolff). Varies in 
size, entire antennss rufous, beneath green. Long, 14-^15 mill. 

Stal unites Oimex dissMniliSf Eabr., with this spficies, but Puton 
holds them to be distinct. The former has the 3 — 4 joints of the antcniuo 
Bubcqual, and the anterior lateral margin of the pronoturn very slightly 
arenate inside, whilst P. viridissinia has the third joint of the antennio 
from one-third to oiic-foiirth shorter tban the sccoiitl, and the anterior 
lateral margin of the pronotuin very slightly arcuate outside. 

1iiC|)orted from Europe, Murreo (Pan jab). 

Div. Cari'OCouarta. 

Ell. Hem. V, p. 57 (1870). 

a. to e. as ii> Tropi/con/pharia^ (p. 19). 

f. PiiiTOW of the odoriferous apertures, short or very short, abrn fit- 
ly abbreviated, not ooutinuod in a wrinkle or ridge, second joint of tho 
autenuu) longer than tho third. 

Genus Carvocoris, Kolenati, Stil. 

Mol. Eiit. iv, p. 10 (18 Ki) : Stal, Ofvere. K. V.-A., Piii-h, .8, ]>. 37 (1872). 

Stal includes hero Carpocoris, Mats., (Jodophila, pt. MiiLsant, and 
Antlietniniay Mills., and arranges the three allied genera tlius : — 

1 — L Ereua not extended beyond tho middle of tho scntcllum. 

2 — 3. Entire anterior lateral margins of tfio proiiotum, or at least 
anteriorly, rellexcd, aentish : — Carpocoris, 

3 — 2. Anterior late^ral maigiiis of pronotum anteriorly obtuse, not 
refloxed : — Godophila. 

4 — 1. Frcna extended beyond tho middle of the sciitolliim : — 

Bulycoris (q. v.). 

169. Carpocoris nigricornis, Fubr. 

CiuuiJi niifncornis^ P;ihr., Knt. Sy.st. iv, p. 91 (1791); Syst. Rliyng, p. IS? 
(18lW) : AVolff. Ic. Ciin. p. 138, t. 11, f. 132 (1804) : F.illoii, Ihim. Suoo. p. 27 (1820). 

Mormidm mrincorniA^ Sslilh., Mon. Gwio. Ewnii. p. 30 (1818). 

Gimtijs erijuijii^ Gormar, Iloiso Dalni. p. 383 (1817) : F.iiiii. Iiw. Eur. ii, 2, (1817). 

Pentalonui nigriconii^t, Hahn, Wnnz. Tiia. ii, f. 147 (18;{1.) 

Carpocoris niijriconi,iSf Ko\on.f Mol. But iv, p. 40 (IS 10): DiHtant, Soiori. Roa. 
3ii(l Yarkand MisH. p. 5(1879): RouLor, Eiit. Tijds. p. 128 (1880): Diida, Wien, 
Eni. Zoil. iv, p. (S9 (1885). 

Head ferruginous or greyish, spines on fironotum aUvays bl.iek : 
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HnienncD black ; feet pale : pronotum obtusely spinoso, somewhat ferru- 
giiions (t'abr.'), WollV makes the basal joint of the an tennm greyish ; 
head, pronotum, scntollum, hemelytra niul feet greyish, imprcssly punc- 
tured ; pi'ouotuiu with four longitudinal linos formed by black points, 
lateral angles black ; margin of abdomen variegated black and greyish ; 
beneath grcyish-viroscoiit : tarsi rufescent ; first tibiie with a siOall tooth. 
He notes several varieties : — one with head, lateral spines of pronotum 
and hemelytra pur})iirasc(mi, pronotum witli longitudinal black luiiids, 
scutollum vh’escont, marginal spots on abdomen l)Jac;k witli a white 
pupil ; abdomen and pectus greenish ; tibia) rosy, tars? black at a]>cx; 
Long 10-a ; bi'oad, mill. 

Jieported from Kugiar, N. W. Siberia, Astrakhan, N. Africa, 
Europe. 


Genus DnnvcoiM.s Mnls. and Rey. 

Curpocoris, Dfhjcnrix, Mills, iitul Itoy, PimiI. p. 23.S (IBiiC); Tlofijroi iit, 

Stal, Ofvora. K. V.-A. Forli. xxi\ (;i}, p. 38 (1872) ; Kii. Ileiii. v, p. 57, 7ii (1870). 

Body pilose: ooiinexivnui in a great part promiiivi Ions beyond the 
hemelytra: lateral margins of the head not, or but sligldly, simuitod ; 
antenna) stoutish : autorior latcra.1 margins o! pronohjni v(*ry ilistinnlly 
and narrowly rcflexc'd : freiia cxtmidcd beyond llic middle of tlio 
soutelJum. 


170. DoLVCfmis r.AiT.vuuM, Innmeus. 

Chiiex haernrum, biini., Kunii. Riiw. ii, 928, rJ7iiI ); Sysi.X.-n. i, p. 721 (1787) : 
Scopoli, Kilt. Cam. ]>. 123 (1783) : IIimii. Shim;, p, 29 (lK2i;). 

prutatoma hacmruni. jit., DalliiH, List llciri. i, p. 23,’i (1851) : WiilkiT, Cat. 
ii, p. 283 (1887) : SaliJb., Mon. tiooc. Feuw. p. 28 (181H) : Suiinili'rs, Trans. Kiit. Sor. 
p. 125 (1875). 

Pentatorna pnlliiliiy Dallas, 1. c., p. 231 (18.>lh N. India: Slal, Ofvors., K. V.-A., 
Forh. p. 497 (1802); Walk.ir, 1. o. p. 299 (1887). 

Mormidoa ntyrinornis, Fi«b. (noo. Fabr.) Bur. Tliun. p. 335 (1881). 

CarpocoriH hcLccarum, Muls. and lU*y, Pun. P'ranco Pnit., p. 238 (188iJ) ; Stal, 
Bn. Horn. V, p. 76 (1876). 

VolycorxH havcuriun, Distaut, pt., lies. 2nd Yurknnd Miss. p. 5 (1879) : .1. Sub lb., 
K. Rv. V.-A., llandl. xvi (4) p. 15 (1879) ; Uuutor, But. TijdH. p. 129 (1880) ; Dudu, 
Wion JSnt. Zoit. iv, p. G8 (1883). 

Reuter, in 1877 (Eiit. Mon. M'lg. xiv, p. 11), united Oimex fiiitrispi- 
91 U 8 , Boheinan (K. V.-A., liundl., p. 24il, 1849), witli O. haccariivi, liiiin., 
but, in 1880 (Ent. Tijds., p. 1*20), ho describes them sepanifely. 
Linnsdns’ description of (Hmax haccantvi, in Kaun. Slice., is very curt : — 
‘ ovate, gi'oyisli ; margin of abdoincii spotted black,' but; in tlio Syst, 
Nat., Linnrous quotes ScojkiH’s descrijitioii as synonymous. This runs : — 
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‘ Pronotam obtusely spinosu : abdomen above* black ; variegated on the 
margin with spots of the same colour as the apex of the scutollum, 
beneath * o basi mucroiiom supra thomeem protendena.* The apex of 
the Bcutcllum, spots on the margin of the abdiuiicm and the feet are 
of tho aame colour. In cf, autennau uuicolorous j marginal dots on 
abclonien*yellowish, beneath without dots ; v.irics, (u) in liaviug hcinelytra 
reddish, fusecscent at apex, antenna} black, body beneath yellow ; or (&), 
homelytra n'noous-grceriisli, iniTnacuhate at ai)cx, pronotuin obscure, apex 
of Hcutcllum fulvous, abdonioii beneath ferruginous, wings obscure. In 
9 , tho two last joints of the anteiiruo arc tlaveseeiit at tho base, sides of 
pronotum obscure, apex of homelytra punctured fiise«)us : pronotum ami 
ahdorneu beneath punctured, black.* Tt dilTers from JJ. vm'hasri in 
having the angles of the pronotiiiii produced and pointed. I^ong, 10 — 12 
mill. Dallas describes his P. ^mllidu thus : — 9 . ‘Allied to VeUirna ahrt~ 
ram, G-ermar, more elongate, testaceous, piinetui’<*d : lateral angles of 
the pronotum somcwliat pi'oiiiinent : ro.striim hardly reaching the base 
of tho posterior feet, whitish, oxtreniity oT apex black: autuiiiuu 
black, basal joint whili.sh; libijo and tarsi fulvous.’ Long, 1 tj mill. 

Reported frbni all Kurope, N. Asia, N. Africa, Ja[)an, Kashmir, 
India, (hteania. 


171. Dor.veoi.'is n kriiasct, De Cieer. 

Ciinct' rprluh-fri. Do (hVr, ^toni. iii, p. 257, 1. 14. f. 5 (ITTlJ)* 

Ciiooxhnccitrunij Fjibr., Kiit. »S^ssl. iv, p. 117 (1791) ; Sysl. Uhyn^. p. 172 (1S03) ; 
WolIT, lo. Cini. p. r.t), t. U, f. 57 (isnl). 

I’cnlnfnnKi bnrrnruui, Lop. A' Sorv., Lno. Mihli. x. ]». 57 (1S25) : lltaliii, Wan/.. 
Ills, ii, p. tt‘1, t. 50, f. 152 (1834) ; ? Duiitrl.ns .and Soolt, JJrii. lloiii. p. 80 (180(5). 

Pentatnmn cotijiniu, WoPtAv,, lloj»o, Uai. Iloin. i, p. 8(1837). 

Aolin rhiirrsta, IVostAV., 1. o. p. .32 (1837) ; .8ial, Kii. Horn, v, p. 120 (1870). 

Penfntrnn(i rfrhaarif Dallas, List IToiii. i, p. 235(1851). 

Morinifh'ii hnrcnnnn^ Fio.l)., Eur. Iloin. p. 33-4 (18(51). 

Ihlijcons htirrarnhi^ pt, Ifistaul, Soion. Ko.<s. 2iul Varknucl Ifis.**. p. 5(1870} ; Trans. 
Eiit. Soc. p. 415 (1883). 

Dallas and Distant 'vvitli many otliors unite D. hacrarnni and 
D, verhasci, and make tho two the same as llie variable form found eoni- 
moTily throughout the ontim region from Siberia to the Sind V'^alloy 
and theuee to Nni*th Africa. The (|uestion whether theso forms are to 
remain separate or are to be unil,(*d is entirely one for European students 
to decide. 

Oval : pronotum angular, tho laiomi angles, rounded at the tip, 
not pointed: head and pronotum :ibove. greyish-brown, sometiriLOs with 
a slight purplish tint: scutellum trmiigular, oehreou.s, with apex sea- 
green ; long, and occupying more than half the length of the abdo- 
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men ; coriaceous portion of the hcniclytra with a purplish tiut, mem- 
brane li^ht-brown with a patch of obaemt) brown on the interior side, 
near the coriacoous portion: head, pronotum, soutollum, and homelytra 
covered with numorous minuto concave black points, hardly visible : 
wings with a black tint ; eyes obscni'ely brown : body beneath and feet 
light grey, a little yellowish, with very nnmei*ou8 black points like 
those above : abdomen above entirely black with the margin spotted 
black and white or yellowish : antennie 5- jointed, shorter than the 
abdomen, black, with white patches at the joints (De Geer). Long, lOJ- ; 
broad, 6^ mill. Differs from D. haccarum in not having the angles of 
the pranotum produced and pointed, bat merely rounded. 

Westwood’s JSlia depressa is thus described : — ‘ Luteous, punctured 
black : the slight margin of the pronotum pale : sides of soatcllnm 
towards the apex, spotted black, apex itself luteous : membrane fusces- 
cent, a large internal patch at the base, black : sides of abdomen 
spotted yellow and black, feet and body bonoath lutoous, tarsi black.' 
Long, 10.1 luill. 

Iteportcd from Puna (Bombay). 

172. DOLYCOttlS INOtCUS, StAl. 

Dolycoris indienst StM, En. Tteni. v. p. 70 (1870). 

$ . Very like and closely allied to D, verhasei^ Do Goer, bnfc appears 
to differ in the narrower form ; lisad, pronotum, and sciif.ellnm l(*sa deiisctly 
punctured ; membrane longer ; anterior lateral inaigius of pronofuni 
more broadly pallid, sparingly black-punctiirod at the base (Sfdi). 
Long, 9| ; broad, 5 mill. 

Keported frem India, Deccan, Darjeeling. Distant has an allied 
form, JD. /ormoeafMf from Poi*mosa. 

Genus CoDOPHiLA, Mulsant, St^l. 

pt. Pan. Franco Pont. p. 237 (1866); Stal, Ofvors. K. V.-A. Forli. xxix, 3. p. 3H 
(1872) ; Ell. Hem. v, p. 7C (1870). 

Differs fi*om Garpocoris^ Kolcnati, Stal, in having the anterior 
lateral margins of the pronotnm anteriorly obtuse, not rcHexcd. 

173. Coi>niMiiL.\ MAOULictiLLis, Dallas. 

Pentatmna TnticulicolliSf Dallas, List Hem. i, p. 234 (1851) Sta1,Orv^orH. K. V.-A., 
Piirh. p. 497 (1862) ; Wolkor, Oat. Hot. ii, p. 299 (1867). 

Pentatonuiarabicaf St41, Ofvors. K. V.-A., Forh. p. 233 (1854). 

Codophila nuwtUicolliHf Stil, En. ilem. v, p. 70 (1876). 

$ , Ovate : head pale yellow, rather thickly punctured, with tho 
lateral margins and two longitudinal lines, united in freut, black ; eyes 
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pitcliy black ; ucelll red ; pronotnm with the lateral auj^Ics somewhat 
prominent ; the anterior portion pale yellow, with lour black bands, of 
which the two lateral ran froin the anterior to tho lateral anpi’lcs, 
leavings tho lateral niargiiia yellow ; tho two median do not pass the 
middle of the dise, and cori'enpond with tlio two blnfik linos of tho head ; 
the posterior portion of tho ])ronotuiii is blackish, and tho whole snrfncc 
is thickly and rather strongly punetiired . senielliim with a . large 
triangular pateh at the base, and a large palch on eaeli side, broadest 
towards the apex, greyish, punctured with black, Iwiviiig two lines 
mulling from the basal angles, and meeting in the inid<lle of tlie disc, a 
short longitudinal lino uniting those with Uio apex, and the apex itself, 
pale yellow ; coriaceous |»art of the hemolyira flesh colour, irregularly 
punetiLi'cd with black ; jnombrano <\jirk brown : margins of flie abdo- 
men banded with orange and black, tJie inhhllo of each scgnnnit being 
orange; liody beiieatli fesfaccous, shiniug : al.doiricn witli n small spot 
on each side of the base of each segment williin the stigmata, a similar 
sptifc iu the middle of tin* poslerioi- martriii of the 5 ami iJ scgmciils. a 
simdl transverse spot on each side of llio disc of tho third segment, and 
th() sLigiuatji blaluk : pccliis willi a few lilaek spots ; legs browni.sli, wilh 
the tarsi black: rostrum reacliing Ilio base of the abdomen, with Ihe 
two basal joints tostiiceous, the two a]nfal l»laek : antoiuae black, with 
the basal joint piieliy (Unllas). Long, lo'J mill. 

Itepurled from Arabia, Jf. India. 

Div. I)jrno\YM;i.\. 

I']!!. HcMi. V, i». r>8(i.s7r.). 

a, //, e, as ill Troinjcnni^ihnno (p. llO- 
— lleail tra.ns\ erscly conve.Y, rarely .somewhat f1:d. ami, if so, the 
jiiga are longer than ll.o tylns ami eonligiions befon- it, or the second 
joint of tlio antenna! is ijliiio.st thrice longer tJian t lie tii’st, oi* seaixady 
extending beyomi the apex of the head: jiiga generally longer lliaa the 
tylns ami contiguous before tbel^lus: fi-ena rarely slightly extended 
beyond the middle of the sciilelluni : furrow of the oriiiees generally 
short or very short, rarely eontiiiued in a long wrinkle or ridge : first 
joint of the aiitciinaj not reaching the apex of tho head ; venter sojiic- 
tiiiics furrowed. 

e. — Posterior angles of the ]n-oiioluni not lohed : seutellnm not 
am pi iliod behind the freiia : lieail not e\ limlrieal : rostrum nor. ex I end- 
ed beliind the pectus, seeoiid joint lojiger tlian the third : venter not 
furrowed. 

/■.— Anteuiue ahke in both so.<es, second join! loiig'T Ilian t.he 

first-. 
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Qoiius Ai>bia, SUl. 

>Iii. Ulmh. v,pp. 58, 78(1876). 

Jug}! and tylus oqual, or Romowhnt so, in length : buocnln) rather 
elevated throughout their entire length, postoriody forming a somewhat 
right angle ; second joint of antenna) about on a level with the apex 
of the head, not, or only a little, longer than the third, the third joint 
longer than the first : second joint of rostrum equal, or somewhat so, in 
length to the two apical taken together, the two apical joints of equal 
length : prostethium broadly farrowed, margins of furrow elevated, 
somewhat carinatej costal area of cerium very narrow anteriorly and 
furnished with punctures placed in a simple row, costal margin ante- 
riorly rounded. 


174. Aour.v rAuvunA, Dallas. 

Hem. i, p. 2W? (1851) ; SUl, OfrorR. K. V.-A. 

Fiiph. p. 497 (1892). 

ArfnVt part'MZo, Stal, fill. Hem. V, ij, 78 (187C) ; LeUiicrry, An. Muh. (toii. xviii, 
p. G19 (1883). 

$ . Elongate-ovate, testaceous, punctured fuscous ; a small whitish 
spot on both sides of the scMitellurn at Ihe bjise ; membrane whitish ; a 
longitudinal band of fuscous dots on each side of the abdomen ; rostmm 
short, not reaching the base of the last pair of feet 
7— 7| mill. 

Keported from India, llnrmi, Senegsil. 

Genus S(*ylax, Distjxnt. 

Trans, fint. Soc. p. 3145 (1887). 

Head very largo, flat and long ; the jiiga very iruch longer than 
the tylns, slightly concave, obtusely pointed at the apex, and in 9 cleft 
at the apex, but in apjjjircntly' united : lateral angles of the pronotnm 
very strongly produced forwards into robust, obtuse s})incs whieli, in 
the typical species, have their apices pamllel to the eyes ; antcrioi* 
margin concave for the recreption of the head, anterior angles minulo 
and truncate, posterior margin straight, oblique fiom the basal angles 
of tbo scutollum to the lateral angles ; sentcllnm sliort and broad, not 
extending much beyond the base of the membrane ; the lateral margins 
obliquely directed inwardly to about the middle and then straight to 
near tho apex which is broadly rounded ; corium short not reaching 
the apex of the scutollum : membrane with prominent reticulated 
veins : rostrum long, about reaching the last coxto : antenmo inserted 
beneath the head in front of the eyes, the second joint barely reaching 
the apex of the head (Vist). 
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175. ScVLAX PORRECTUS, Difliant. 

Scylax porreetuSy Diat., Trans. Enfc. Soc. p. 345, 1. 12, f. 7 (1887 ). 

Body abov'c ochracoous ; head, proiiotam, and Rcutellum somewhat 
thicjkly punctate : pronotuin with two short transverse and one short 
median, • levigate, longitudinal, linear spots : scutcllum with a median, 
longitudinal, levigate band which has a median row of minute punc- 
tures, and a few scattered punctures ou each side : costal aim of 
corium very finely and sparingly punctate, the innci' area coarsely and 
somewhat thickly punctate : niembinnc pale brownish ochracoous : body 
beneath and logs ochniccous; the body somewhat tinoly and darkly 
punctilio, and with a median and two Hublatend hands formed of black- 
ish punctures : legs speckled brownish: jnga divided to near the apex 
of the tylus : membraiui extended to n bout half the anal appon dago : 
second joint aniennio niucli shorter tlian tlie third : ro.sti*um reaching 
last coxic, apex pitchj’ (Dint.), Jiong, 15 mill. 

Reported from India. 

, 17G. SevLAX .MVcRixrs, Distfiiit. 

HeyJax mae.nnuH, Dist., Trsms. Fiiit. Soc. ji. 3+0, i,. 12, f. {) (1887). 

Closely allied to the preceding; dilTcrs in ils smaller size, the jnga 
cleft to a short distance oidy l)cb>ro the Uea<l (united in tho : niein- 
brano not rejiebing tho apex of the Ia.st abdominal se^nnout (DUl.). 
Long, 14 — 15 mill. 

Reported from Sikkim (inihi), 

CIcnn.s JE.<nri{(*r:oiiis, Dallas. 

.F.c/.r./s, List ITom. i, p. 220 (LS51) : Stal, Kn. Hctu. v, p. 7i) (1876) : .hS-rhrncnri^ 
Uergroth, Kiit. N.'icli., p. 152 (1887). 

Tho uaiiio was given by Spinola (Gen. d’lns. Artr., p. blfi, 

1850) to the African genus Bubsc(|neiUly named miHnrnrt\ by and 
therefore Dallas’ name cannot stand and should give pljiee to JE .’ichrocorin 
as suggested liy Bergrotli. 

Heiid elongated, with tho sides nearly ])arallel, the .apex nearly 
square, the jnga mueli longer than tho tylus and meeting in front of it : 
oye.s rather small, globose ; ocelli small, placed near, but a little behind, 
the eyes : antennas about aa long as tho head and pronotnm, fivo-jointod ; 
basal joint short and stout ; second not nuicb longer than tho first 
about half the length of the thiial ; 4 and 5 joints about equal to tho 
third: rostrum long and slender, imchiiig tho base of the abdomen ; 
basal joint shortest, not passing the base of the head ; second longest * 
3 and 4 about equal : body short and broad • prouotniii with the lateral 
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.V, 

iin^'les proilnfod into sfont, soinovvimt cylindrical processes, dircctorl 
forwards and upwards, with the ajjcx einarginate and doflexod : scntcU 
luni reaching beyond tho middle of the body ; the apex broad with a 
tubercle in its middle : 010111111 * 0.00 with irregularly rotriculatnd veins : 
body beneath very convex ; abdomen and sternum unarmed ; tho 
lateral margins of tho former with a small tubercle at the posterior 
angle of each segment: lng.<? long, especially tlic posterior; tarsi of 
three joints, witli tho basal joint as long as the apical (Dallas). 

177. yKscnaocoKTs OR.scriti-s, Dallas. 

JEschrns nhitcvrvs, Dsillits, List. Horn, i, 221, f. 8, f. 4 (1851) ; Walkor, Ont. 
Hot., ii, p. 26S (18G7) : Stal, Kn. lloiii. v, p. 79 (1K7G). 

(5*. Head black, tinted with coppery or violet, somewhat .shining, 
thickly punctured, with two short, lor.gitiidiiial, pamllcl ridges on the 
middle of tho vertex, and a similar ridge fm the t^diis : cye.s black : 
pronotnni pale brown, puuclnretl with black and rnurosc, with an elevated 
line down the middle ; the tips of the lateral processes arc black : se.n- 
tclliim of tho same colour a.s the ])ronotum with a lai*ge black pit in 
each basal angle ; apical tubercle black; coriaceous portion of the ho- 
mely tra of the same colour and texture; mernbraiio brownish: body 
beneath black, coarsely puin-tured vngo.se, with .scattered brown eleva- 
tions; lateral tuhorcle.s of the alxiomen lirown ; pi’onotal proee.sse.s 
black, tinted with coppery : legs brown ; femora eov(*rod with fine l)hn*k 
pmioturcs, with tho base, the inside, the apex of tin* outside, and a 
ring befoT-e the apex, black; tibise wit h the ba.se am I a ring about the 
middle black: rostrum and aiifcnria' brown; the latter becoming 
darker towards the apex (Jhillns). Ijoiig, Hi ; hnsidth of pronotum, 8J 
mill. 

Keimrted from .fava, Tiidia. 

17H. yH.scuKoroKis Ti aKKCi i.ATi s, iStal. 

/Rschms Stal, A. S. K. P. ( t h.) v, p. 109 (IKO.i) ; Kn. Ileiri. v, p. 

79 (1870). 

c?. Palo fusco.scciit-foiTiiginoiis, strongly piincturod in patelies ; 
head and pronotum anteriorly fiise*iiis-cnpreons ; venter brassy-blaek on 
tlio disc ; femora bra.s.sy-black, a median ring on the femora, the tihim, 
and anteunaj yellow- tostaceons ; tibise black at tlio base, ringed fuscous 
in the middle : pronotum bituberculato on tho di.se. Close to JE. ohscariis^ 
Dallas, differs in the short head, disc of pronotum bituhorcnlnte and 
lateral horns shorter: pronotum furnished with a median longitudinal 
ridge and others transverse behind tho middle ; lateral angles produced 
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in a horn inclining somewhat forwards, omarginate at the apex, fur- 
nished anteriorly with a small tubercle in the middle, shorter than the 
head : scutcllum terminated at the apex by a concolorous tubercle, a 
little elevated (Sidl). Long, ; broad, 5 mill. 

Reported from India : taken in Sikkim. 

Genus ^ELiOMOKPirA, Stal. 

Ofvora. K. V.-A. Forli. p. .Sift (l«r,8) ; Hom. Afric. i, p. 178 flSRl) ; Tin. nom. 
V, p. 68, 79 (187G). IucIuRoh TclrnOmin^ Signoret, A. S. K. F. (2 b.) ix, p. 339 
(1851). 

Rody ovate or obovate, beneath moderately convex : bead produced, 
naiTowod forwards, ratlier convex, lateral margins obtuse, tylus and 
juga equal, or somowliat so, in length, juga .icmriiiiatcj at the apex : 
hucoulau continued through, moderately elevated : aiitcinia) different in 
each sex; in somewhat stout, Rcccnd joint very short, somewhat 
annuliform, obsolete ; in 9 , sleinhu*, second joint elongiite, much sliortcr 
than the third, basal joint not rc.aching the apex of the head : rostrum 
moderate, first joint on a level with the biiccula* posteriorly, second somc- 
“wbat sliorter or just equal to the two apical taken together: lateral 
margins of proiiot.um soTiiewhat obtuse: frena reiiehing or scarcely 
reaching to the middle of the scntollum, rarely extending beyond tho 
middle: a])ical angles of the last segment of tho abdomen somewhat 
straight ; feet moderate, tibise furrowi'd above or flnttish (Sidl). Sig- 
noret’s name was previously given to a gtMius of Colooptcnva. 

179. /EiiioMORi’H-x r.iVEATiCdLLis, We-stwoud. 

Pnitatnma linraInroUi.'*, Wc.sUroofl, Ifupi*, Cai. Tlom. i, ]>, 3i> fl837). 

/Klimnurithu Jiiwntimlli.-*, Slab Kn. llcni. v. p. 80 (1878). 

Greyisli-luteous, much ]uinctured with fuscous ; bead and prono- 
tum with a moi-e or loss distinct pale longitudinal lino ; smitcllum paler; 
head witli a conical di.fc, a little fuscous ; a broad si ripe at tlie middlo 
of the internal margin of the liemeiytra, inf nseate ; antenna* fuscous ; 
abdonuni, beneath, smooth in tho middlo, punctui-erl on tho sides; 
posterior angles of proiioliim hardly prominent (\Vrsfn\). Long, Of 
mill. 

Reported from ‘Bengal. 

I)iv. K^SNUrOKlARIA. 

Ell. ITom. V, p. 59 (1876). 

a. as in Uilinria (p. 17). 

Costal area of corium anteriorly strongly narrowed and fur- 
nished there with punctures geiienilly arranged in a rather regular 
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singlo row ; costal margin anteriorly obtusisli or soniewliat so, generally 
pale, levigate and somewhat callous : juga and tylus of equal length, the 
jllga very rarely » little longer than the tyins, always altogether dis- 
tant, never accuminated : head generally rather bending forwards, 
pronotum rather inclined before the middle ; anterior lateral margins, at 
least before the middle, rounded or somewhat so, generally callous 
and levigate : lateral angles of pronotum usually prominnlous : basal 
angles of the scutellum generally marked by a pale, levigate, callous, 
often large, spot or streak : body beneath generally rather convex : 
oiiliccs subauriculaiely nuirgined or extondod in a short furrow, abmj^t- 
ly abbreviated, not continued in a wnnklo or ridge, having the margin 
elevated : tibiao somewhat slender, rounded, or above slightly sulcatod, 
or somewhat flattish : second joint of the rostmm reaching the first (joxro 
or the base of the mesostethinm, not, or a little longer, or shorter, than 
tho two apical joints taken tog(?ther, tlioso equal in length or somewhat 
so : almost entire second joint of tho antenme extending beyond the apex 
of the head : body small. 


(totuis SroiiiiU, Ellenriedcr. 

Nat. Tideskr. Ned. Ind. xxiv, p. 149 (18G2) j Stal, OfverB. K. V.-A. Forh. p. 519 
(1867) : En. Hem. v, p. 69. 81 (1876). 

Body short ; length of body c}qnal to \\ time tho bri*adth of tho 
pronotum ; head much inclined ; tylus long, juga auicriorly gradually 
nan’owed externally up to tho interior apical inglo whieli is somewhat 
straight or aentish ; eyes globulose, small, very promiiioiit ; ocelli small : 
first joint of the antennro shorter than tho head, 2-5 joints almost «if 
equal length, last two more robust : rostrum reatdiing the seeond 
Segnient of the abdomen : anterior margin of pronotum narrower than 
tho head ; lateral margin almost entire, 2-3 small teeth anteriorly being 
hardly visible ; posterior angles broader than the abdomen, more pro- 
minent in tho cf , and mneronato or acuminate : pronotum much declined 
before the line between the posterior angles : scutellum broad, long, 
covering three-fourths of the abdomen, its posterior angle very broadly 
rounded : coriaceous part of hemelytra longer than the membrane wliicdi 
has a few veins, sometimes branched : abdom.m short, almost orbicular, 
extending at the sides a little beyond tho hemelytra, posteriorly scarcely 
shorter than them : venter Hubglobnloso, usually shining black, with- 
in the callous and levigate lateral margins, finely imi)rcsscd, margin 
pale : ventral furrow iR the first segment, short but deep : foot weak, 
sparingly ciliated, punctulatc black (Ellenr,), The s[>eci(*H of ibis genus 
appear to be numerous and to roquii’o revision. 
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180. StoIiLIA auTTiGKUA, Thunbcrg. 

Cimev gutfigeruHj Thunh., Nov. Iiis. Rimk*. ii, p. 32, t. 2, f. 47 (1783). 

Penlaluma nepalenttMj WtiHiw., Hope Cat. Ileni. i, p. 36 (1837) : Stal, En. Hoin. 
V, p. 136 (187(5). 

Ppntatoina piinrtipefi, Wostw., 1. c. p. 36 (1837) : 1. c. p. 126 (18^6). 

EijsartioriH tjutt igei'Hs, Dalhui, List IXcm. i, p. 228 (1851) ; Walter, Cat. Hot., ii, 
p. 275 (1867). 

Egsarconst TirpalenniH, Loth., Aon. Mas. Civ. Gen. xviii, p. 649 (1883). 

StoLlia gutUgtsraf Stal, Eii. IIoiii. v. p. 81 (1876) : Scott, A. M. N. 11. (4 s.) xiv, 
p. 200 (1874) ; Distant, 1. c. (5 s.), iii, p. 45 (1870): Scott, Trans. Ent. Soc. p. 305 
(1880) ; Distant, 1. c., p. 415 (1883). 

Obscurely lutooiis, tinted bmnzc, punctured black : pronotuiri broad 
posteriorly, tluj posterior angles ju’oinincut, obtuse ; anteriorly witli two 
small, smouth, black, lunulos ; sculcllum at the base with two lar^e, 
distant, white spots : jirouotuiu beneath tinted cupreous : ahdoiueu 
bhujk, margin luteous (P. ncimlmsisy Westw.). Long mill. P. 
ptinclipes, Westw., is described as very like P. ‘UPpalensis, or, ijorhaps, 
only a local variety ; a little larger, angles of pronotum less produced 
and the colour more metallic, Long 6} mill. Tiearly allied to S. hovilla, 
Dallas, from the* Philippines, difl:ei*s in having the lateral angles of the 
pronotum less prominent, and the callous wrinkle on tho lateral margins 
finer: ventiul limbus yellow. 

Reported fi*oni tTapan, China, Ihirma, Assam, Nopal: commou in 
Sikkim and Assam (mild). 

181 . Stollia FUi.TGi>ir»sA, Fillenr. - 

Stoll ia fill iginmaj Ellotir., Nat. Tiilsskv. Netl. Tnd. xxiv, p. 150, f. 18 (1803) : 
Walker, Cat. lict. ii, p. 233 (1876) : Stal, Eii. lleui. v, p. 81 (1876). 

i . Ochraccous-brmmeous, so closely pimetulato black as to 
appear fuliginous: posterior iiiter-angnl.ar b.^ud on pronotum, lateral 
bilnds oil seuiellum, and some scattered spots, more obscure : two small 
spots, and a traijsvei*se waved line on pronotum and spots on lateral 
angles of tlie scutelluni, luteous: lateral margins of tho abdomen 
extending slightly beyond tho liemelytra, luteous, spotted black : ruoni- 
brano opaipie, blackish ; venter beneath shining black ; broad margin, 
luteous, stigmata black, last tibia? somewhat cnirved at the base (Ellenr.) 
Long, 7 — tS mill. 

Reported from {Sumatra, Java, Malacca. 

182. Sroi.r.iA ariU LOSA, Walker. 

EijAarcona rugalnutf^t^ Walker, Oat. Hct. ii, ji. 376 (18Q7). 

Aeneous- lurid, oval, rather roughly puuctured; hencatli bright 
a)ncous; smooth, shining head elongate, jiiga and f\lii.s ol ociual 
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length ; lateral margins slightly reflexcd ; rostrum tawny^ ox tending to 
tlie hind coxa*, apex black : antenna} black, minntely sotulose, less 
than half tho length of the body ; joints successively increasing in 
length ; first not extending to the fi*ont of tho head : pi'onotiim with 
two slight transverse riilges : sontelliim with two slight grooves con- 
verging from tho sides of the foro border to the middle of tho disc : legs 
tawny, short, stout, block-speckled : membrane brown (IVa/kcr). Body 
long, 5y mill. 

Reported from Caeliar (Assam) : nearly allied to S. hovilla, Dallas, 
and to iS, inifularisj Dallas. 


183. Stollia DniiA, Dallas. 

Eysarcoris dnhimt, Dallas, List Hcmii. i, p. 227 (1851) : A. Uotirii, SletHii Knt. 
Zeit., xxi, p. -too (18(10) : Wnlkor, Cat. Hot. ii, p. 275 (1807)- 

Stollia duhutj Stiil, Kii. TIein, r, p. 82 (187(i). 

$ . Above greyish, thickly and finely punctured with black: head 
blackish, tinted with brassy green : pronotum with the lateral margins 
very slightly indented, the lateral angles somewhat prominent ; the an- 
terior margin blackish, tinged with brassy: scutelliim more thickly 
punctured and conse(|uently darker in colour than the pronotum, with a 
small impunctate spot, in each bn.sal angle : lueinbi'ane brownish, smni- 
transparent, with tho veins darker ; abdoTrien above black, boneatli 
brassy black, very smooth and shining, with tho disc impuiictale, the 
sides thickly and finely punctured, the margins testaceous, with a i^ow 
of black spots on the extreme edge : pectus brownish, very thickly and 
finely punctured with black : legs testaceous ; hmiora and tihiic with 
numerous brawn points: rostriuii testaceous, with the apex black : an- 
tenna' testaceous, with the ^1-3 joints about cijual {Dallas), liong, OJ — 7 
mill. 

Reported from Tenasserim. Dolira notes tliat a Ceylon variety has 
the rostrum not only at tlie apex, but witli a inedhiii longitiuliiial lino 
on two lust joints, black. 

184. Stollia uistacta, Dallas. 

Eyanreoris distactaf Dallas, Lis( linn, i, p. 22(i (18.51) : Wsillcci*, ('h(. Iba. ii. p 
279 (18C7). 

Stollia recbpcif, Elleiir., Nat. Tijds. Ned. Tmi., xxiv, p. 150, f. 19 (1802) ; VValkor, 
1. c. p. 279. 

Stollia distantay St41, £n. Hem. v, p. 82 (1870). 

$ . Above greyish testaceous, rather thickly and finely punctured 
with brown ; head black, slightly brassy ; eyes black, ocelli red ; aii- 
iorior latciiil margins of pi'ouoium stiuiglit, the lateral angles not pi'o- 
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minent, anterior portion much paler than the posterior, with a trans- 
verse brassy black spot behind each anterior angle : scutclluin with a 
yellow impunctato spot in each bisal angle : membrane transparent, 
nearly colourless, veins slightly tinged brown and tlie inner basal 
angle immaculate : disc of abdomen beneath, deep brassy brown or 
black, the sides thickly and finely puuctui'cd, tlic middle iinpunctato, 
tlio margins broadly testaceous, thickly and finely punctured brown : 
pectus testaceous, so thickly covered with brown punctures as to appear 
nearly brown; legs jwile testaceous, femora with iiutuerr)us brown 
points ; rostrum testaceous, apex ^jlack : anteiiiuc pale testaceous with 
the apical joints brownish j second joint distinctly longer than the third 
(Dallas). Long, mill. 

Uoported from Java, Sumati'a, Philippines, Calcutta (inihi). 


Genus Eysak(*orts, ITahii. 

Wan7. Ins. ii, p. G6 (18:11); Kolou., Melct. Eni. )>, p. 32 (IStfi) Dalian, bisb 
lleiu. i, p. 221 (1851); Kiiaat'cnris, Fiober, Eiir. IIiMii. p. 79, 33J (IS.D) : Penta- 
tomUf 8a))g., hlyaarcocorift tStal, Jiuiii. Afric. i, p. 135 (1861). 

Body obovate, very often broad, beneal h very convex : head de- 
flexed, rounded at the apex, tylus reaching the apex ; bueciilu) conti- 
nued through, rather elevated: antenna) modorale, first joint about 
oil a level with the apex of the head, 2 and .‘1 joints varying in length : 
second joint of rostrum as long as, or a little longer than, the two 
apical joints taken together; ]>roiiotum rather declined anteriorly, 
aiitei’ior lateral margins obtuse, slightly callous, entire ; seutclliim broad 
posteriorly, somewhat longer than broad at the base; frena not extended 
to the midillc of ilie seutellum : feet moderate, femora unarmed at the 
apex ; tibia) above, not, or only obsoletely, furrowed (Sldl), 


185. Eysarcohi.s (P) vkntralis, Westwood. 

Pentntoma v(>ntrali8, Westw., ncc Dallas, Tlopo, Cat. Hem. i, p. 36 (1837) ; Stil, 
‘Bn. Uoni. v, p. 126 (1876). 

Pentatowa imllicorniSf Wosiw., 1. C. p. 8 (1837). 

Pale luteous, very much punctured, black ; bead and pronotum 
anteriorly, blackish ; scutclluin with two distinct, roiiiid, whitish spots 
at the base ; body beneath, antenna) and feel , coneolorous : abdomen 
with a largo black patcli in the middle (Westw.). Long G| mill. 

Ec])orted from Bengal. 

G 



186. FjYi^iRriORlS INCONUnCUUS, Herricli SoliiifFer. 

Peutatoma vicnnupicuiim, llcrr. ScUff. (not: Dallas), Wnnz. Ins. vii, p. 93 (1844) j 
ix, p. 155 (1853). 

Eymrcoris muellus, Stal, Of vers. K. V.-A. Forli., p. 217 (1853). 

Pentatoma (Eimrcocoriit) niiHella, fttal, Horn. Afric. i, p. 135 (18C4). 

Analocun mindUm, 8tal, Ofvors. K. V.-A. Porli. 3, p. 3G (1872). 

Stollinmiiielln, Stal, Eii. Tlom. v, p. 82 (1870). 

Ej/narcoris inconspicuuK, Kouter, Ofvors. Pinska Porh. xxv, p. 6 (1883). 

Var. sim 2 )lex, Pnton, Il^ra. Hot. Franco ii, p. 55 (1881) ; B. S. E. F. (6 s.) i, p. 
lx, (1881). 

Var. mayeti, Mills., sec. Pnton, 1. c. 

d* , 9 . Somewhat broadly obovato, palo grcyish-sti’amincotis, pane- 
tarod fuBcous : head, two anterior spots on prouotura, also a very largo 
median streak mnuing longitudinally, narrowed hindwards, occupying 
more than one-third of the venter, fuscous-seneous : head very often 
with a pale, fuscous punctured streak ; a minute, smooth, marginal, 
subcallous, pale 8|K)t at the eyes : lateral and anterior margins of pit)- 
notum, also small sj)ot on levigate, callous, basal angles of scutellum, 
pale; very minulo marginal spots on venter, black : lirat joint of ros* 
tram, not, or scarcely, extending beyond the bucculm, second joint a litlle 
longer than the two apical taken together : venter sometimes with an 
obsolete, latcial, scne8cent-fu.scotts streak : third joint of the antennue a 
little shorter than tlio second {Stdl), Long 4i--r)J ; broad, 3 — 4 mill. 

Reported from Cape of Good Hope, N. Africa, S. Europe, India, 
Philippines. Autcniue sometimes fuscous towards the apex. 

Ifl7. Eysarookis (?) MEGASPiT.u.s Walkcr. 

Eymreoria megaapilus. Walker, Cat. Hct. ii, p. 276 (18C7). 

Tawny, shining, convex, short-elliptical, minutely punctured j punc- 
tures black : head black with several longitudinal tawny streaks ; lobes 
of equal length : rostrum tawny, extending to the hind coxro ; apex black : 
antennm tawny, piccous towards tho tips, less than half the length of 
the body ; joints successively increasing in length ; first not extending 
to tho front of the head : pronotum black , with a few tawny speckles 
and with a tawny disc ; scutellum with a very largo lutcous spot on 
each side at the base, and with a Intcons ci’cscent-shaped apical mark, 
which is notched in tho middle : pectus and underside of abdomen with 
four irregular and interrupted lutcous stripes ; a luteous ridgo between 
tho middle coxie and the hind coxae : legs lutcous, short, stout ; femora 
with an irregular black baud beyond the middle : homelytra with two 
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or threo blackish patches; moiubratio palo ciiiorjous ( H^aZAier). Body 
long, 4 — 5J mill. 

Reported from N. Gliiiia, Uuug-Kong, Assam (?). 

188. Eysaucortr (?) inhocius, Walker. 

Eyaareonainaoexuat Walker, Cat. Hot. iii, p. 55(>, (18GS). 

Dull testacoons, elliptical, thickly and minutely brown punctured : 
head large, slightly obtuse in front ; juga and tylus of equal length : 
©yes picoous, prominent : rostrum extending to the hind coxro ; apex 
black : antennae pale-testaceous ; first joint not extending to the front 
of the head ; second a little longer than the tliird ; fourth much longer 
than the third ; fifth partly piccous, longer than the fourth : pronotiira 
with two irregular smooth transverse lines, of which the fore one is 
much more undulating than the hind one ; the latter is between the 
hind angles, which arc prominent and much I'ounded ; sides slightly 
serrated in front; scutellum with a less thickly punctured stripe ex- 
tending from the middle to the tip, which is much rounded, a small 
pale testaceous callus on each side at the base ; abdomen beneath with 
three black stripes ; the lateral pair irregular and incomplete ; the 
middle one not extending to the tip, dilated towards the base, whore it 
includes a testaceous spot; tip omargiiiate : femora with three Rmall 
black dots near the apex ; tibiae very minutely bhick-s])ockltid ; mem- 
brane cinereous; veins few, brown; no trsinsvor.so vcinlets. Vnr. — 
Stripes of the abdomen nearly obsolete ( IKa/Avr). Ihwly long, OJ— 7^ 
mill. 

Ro[iorted from India. 

Conus CAwni’r.v, Stiil. 

Pcnhilnmn, Curbufa, Stal, ireiii. Afric. i, p. 1 1-0 ; Cnrbufa^ Kn. floni. 

V, p. (JO, (IS7G). 

J{ody broadly oval orobovato, beneath very convex : head rounded 
or Hubtniiicated at tho apex; the juga and tylus somewhat cipial in 
length, the former obtuse, lateral margins soiimwliat obtuse, bucculjo 
moderately elevated, reaching base of the head ; anteuiiiforons tuber- 
cles partly visible from above : rostnim modcral-e, the first joint equal 
to, or extending a little beyond, tlio bucculro posteriorly ; second joint 
Bomewliat equal to, or a little longer, than tho apical two taken together : 
autenme moderate or somewhat long, fii'sfc joint not reaching the apex 
of the head ; second joint rai-ely a little longer than tho tliird : .anterior 
lati^ral margins of pronotum very often very obtuse; never acnlo ; 
terminated hj a smooth wrinkle or ridge, (wliicli itself is sometimes 
ivanaversely nigiilose), rarely anteriorly eremilaled : se-ulellum l-riaiigiilnr, 
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somewhat Exhort, a little longer than broad at tho base ; frena extended a 
little beyond tho middle : homely tra a little narrower than tho abdo- 
men ; membrane with simple veins : apical angles of the last segment 
of the abtlonion very often obtnse, rarely produced in a small spine ; 
feet moderate, somewhat slender, tibim above slightly furrowed (ibVaZ). 

189. Cakbula biguttata, Fabricius. 

Cimex 2-friiffatu8f Fiilir., Ent. Syst., iv, p. 129(1794). 

Cimejt 2-nofaftiSf Fabr., IHijrng. p. 165 (1806). 

Carbula bi^utfata, StM, Horn. Fabr. i, p. 25 (18G8) ; En. ITom. v, p. 83 (1876). 

9 - Obovate, stramineous : above rather densely, below remotely, 
distinctly punctured ferruginous fuscous ; anterior latciU:! margins of 
pronotum flavesccnl ; a moderate, smooth, callous, shitiiug spot on tho 
basal angles, and tho extreme apical margin of the scutelliim, stramineous : 
membrane sordid hyjilino, veins fnsccsccnt : lateral .angles of pronotum, 
basal and apical margins of tho segments of tho connexivum, cxti*omity 
of basal and tho apic.al angles of tho segments, and a very broad streak on 
the venter, nari*owcd hindwawls, black : foot very fuicijy and i*e!notely 
sprinkled with black ; 2 — 3 small black spots near tho apex of tho pos- 
terior fomoi*a (Sfdl). Long, 8 ; broad, 5 mill. 

Very closely allied to 0. abdnmtnniis, Sign. Hoad Hat, jiiga and 
tylus equally long, tho former subi*otiindate at tho apex, lateral margins 
parallel before the sinus: 2 and 3 joints of tho anteniuc equally long : 
pronotum with the lateml angles, very acute, inodei-atcly produced out- 
wards, obsoletely palloscent at the extreme apex, anterior lateral 
margins very slightly sinuate, slightly rcfloxed, anteriorly very obsolete- 
ly crcmilatcd ; apical angles of the sixth abdominal segment, obtuse. 

Reported from India. 

190. Cai:tu:la (?) ouscruX, Westwood. 

Peniaioma ohstcurOf Wostw., IFopo, Cat, Horn, i, p. 35 (1837). 

Pentatoma himaculataj Wostw., 1. c., p. 8 (1837). 

Carbula ? o6»cum, Stal, En. Jlem. v, p. 120 (1870). 

Fnscous-liitcous, punctured black ; posterior angles of pronotum 
prominulous, subacute, black ; lateral margin of pronotum antoi-iorly 
pallid; scubollum with two distant, white spots at the base : anlcnnoe 
and feet Inteous, punctuml fiiHcoa.s {Westw.), Long, 7i mill. 

Reported from India. 

101. Carbula fu.sca, Distant. 

Carbula fusca, Diet., Tn-ins. Ent. Soc., p. .340 (1887). 

Above shining fuscous-brown ; head somewhat thickly covered 



45 


1888.] E. T. Atkinson — Notes on Indian Rbjnchota. 

with bronzy-greon pnnctnres ; eyes luteoiis ; anteunro brown, the last 
joint with the apical two-thirds blackish : pronotnm with the anterior 
area and lateral margins punctured bronzy-green, remaining area 
coarsely punctate, lateral angles prominently and obtusely pi'oduced, 
their apices reddish-brown: scutellnm coarsely punctate, sometimes 
slightly 'shaded bronzy-greon : coriiim coarsely punctate : membrane 
palo hyaline : body beneath, rostrum and legs brown, the abdomen 
paler, with a broad, median, blackish band, on each side of which is a 
narrower and more irregular band of the same colour, and between these 
bands are scattered dark punctui*es : femora punctured or speckled 
with blackish : head bonca th and sternum coarsely and darkly punc- 
tate : mesostothium with a large irregular luteoiis spot on each side : 
rostrum reauhiug third abdominal segment : 2-3 joints of antenna) sub- 
equal in length, and much shorter than the fourth ; 4-5 joints suhequal 
ill length, the hfth moderately iiicrassato (List.). Long 7-8 : exp. aiigl. 
prou. 5-G mill. 

Reported from N’epal, Sikkim (mihi), where it is very common. 

• 192. Caubui.a serxEtLATA, Distant. 

Carhtda HcnfdlafUf Dist., Trims. Knt. Soc. p. 317 (1S87). 

Head In toous, covered with coar.so black punctures; eyes fuscous; 
ocelli red ; antenua? lutoous, infuseatc at the apex ; 4—5 joints snbcipial 
in length ; rostrum extending just beyond last coxa) : pronotnm Inteous, 
coarsely and darkly punctate, the lateral margins levigate, the lateral 
angles produced into long, acute, black spines : seutelliim luteoiis, 
sparingly and coarsely darkly punctate, a largo levigate spot at each 
basal angle, apex also broadly ini punctate, punctures usually thickest at 
the lateral margins and sometimes at the base : coriuin luteoiis with a 
purplish tinge, thickly and darkly punctate : membrane pale liyaline : 
connoxiviim Inteous, with black segmental, marginal spois : body l)c- 
iicath and legs Inteous, With a few scatlered black punctures on the disc 
and on the femora, and the margins and apices of the prouotul angles 
black (Dht.). Long, 8 ; exp. aiigl. pron. 5J mill. 

Reported from lloinbay, N. Kliasiya Hills (Assam). 

Genus Gynknica, Dallas. 

List TTom. i. p. 180 (1851) ; Walker, Cat. Hot. i, p. 217 (1887) : Stal, Eii. Trom. 
V, p. 83 (1878). 

Body clongaio-ovato : head elongate, tapering gradually to the 
apex; tylua reaching the apex; eyes not prominent; ocelli minute 
placed close to the eyes ; antenna) inserted in front of the eyes, basal 
joint short, not reaching the apex of the head, 2-3 joints about equal 
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ifhstrum inserted in front of the antennifomns tubercles, reaching the 
1)aso of ilie abdomen, basal joint reaching the base of the head, second 
joint longest, as long as 3-4 together, 3-4 joints about equal: lateral 
angles of pronotum produced into strong, acute spines, directed forwards 
and upwards : scutellum triangular, not extending beyond the middle of 
the abdomen : membrane with longitudinal veins : abdomcnl With a 
weak longitudinal furrow, apex produced and pointed ( 9 ), vulvar 
plates narrow and acute : legs moderate : tarsi 3- jointed, basal joint 
longest (Dallas). 


193. Gtnenica MAROiNELLA, Dallas. 

Oynenica twiryinella^ Dallas, List Horn, i, p. 181, t. 6, f. 4 (1851) ; Walker, Cat. 
net. i, p. 217 (1807) : StM, Kn. Hem., v, p. 83 (1870). 

Above brown, thickly and finely punctured black, more strongly 
on the scutellum : head with a median, longitudinal, fulvous line : 
thorax with a transverse yellow band before the middle, and the lateral 
spines black : lateml margins of scutollum yellow, impunctate, with a 
line of coarse, black, punctures close to the margin, apex yellow, finely 
pnnotiired black : outer margin of corium yellow, coarsely punctured 
black; membrane transparent : margin of the abdomen fulvous, tinged 
with green ; pectus fulvous, tinged with green and thickly and finely 
punctured : legs fulvous, apex of each tibise and the tarsi, black : ros- 
trum testaceous, apex black : antenna) ferruginous (Dallas), Long, 
13f mill. 

Locality unknown : Africa (?). 

194. Gvnenica afftnis, Distant. 

flynenica affi.nis, Dist., Ent. Mon. Mag. xvi, p. 202 (1880). 

Above brown, thickly and coarsely punctured: head tliickly punc- 
tured black, with a median, fulvous longitudinal lino, broadest at the 
base ; tylns reaching apex of the head, a little shoi-ter than the juga ; 
antonno) fuscous, basal joint not reaching apex of the head, second 
slightly shorter than the third, fourth longest, 5 and 3 subequal : pos- 
terior half of pronotum thickly punctured black, anterior portion ful- 
vous, lateral angles produced into strong, acute, block spines, slightly 
directed forwards: scutellum fulvous, sparingly covered with black 
punctures, except at the base, where there is a large median, black, 
coarsely punctured spot : corium concolorous with posterior part of the 
pronotum, veiy thickly punctured black; membrane fuscous: body 
beneath lutcous, thickly and finely punctured, slightly tinged with 
grooii : logs fulvous : rostrum greenish, apex black. Allied to preceding, 
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difPers in the shorter head, and tyliis not extending beyond the jnga 
the pronotal spines are smaller and not directed upwards, the scittellnm 
is of another colour {Dist.), Long, 10 ; exp. pron. angl., G mill. 

Reported from Bombay, Calcutta (mi hi). 

* Genus CiUTONOTUs, Distant. 

A. M. N. U. (5 B.) iii, p. 50 (1879). 

Head broad and elongated ; ocular part broadest, with, the lateral 
edges somewhat siimated about the middle ; tylus shorter than the 
juga; eyes prominent; ocelli situated mther ne-arer the eyes tlian to 
each other : antouiim longer than the head and pronotnui, five jointed ; 
second joint slightly shorter than the third, fourtli longest : rostrum 
robust, just passing the posterior coxin ; second joint longer than the 
third, apical joint shortest : ijronoium twice as wide as long, niised and 
rounded at the base, doflexod in front, angles obtusely prom incut ; 
latci'al margins deeply siuuatod, with their anterior portion crcnulated : 
scutelliim reaching a little beyond the base of meinbraiie, gi’adually nar- 
rowed Cor two-thirds its length from the b.ase, when it is straightened to 
apex, which is moderately broad and rounded ; width at base about 
equal to length : membrane with longitudinal veins ; abdomen widened 
above, projecting a little on each side, convex beneath, abdomen and 
sternum unarmed : legs moderately long, tibia) sulcated {Distant), 
This genus is near Durmia^ Stal. 

195. CHATUNOTUS OOI.OJIATUS, Distant. 

Crafonotus cnlornfusj Distant, A. M. N, H. (5 «.) iii, p. .^0 (1870). 

Brown, somewhat shining, thickly punctured with black; head 
black, thickly punctured ; eyes black, with their bases lut(!Ous ; antennin 
lutcous; rostrum brownish; prouotum with Lho basal Imlf rugulose and 
very cotarsoly punctured, lateral margins narrowly luteous, pronotal 
angles pitchy : seulellum transversely rugulose, with a large irregular 
paleh, at base and apex, broadly lutcous; membrane pitchy, shining: 
margins of abdomen above, and body beneath, luteous, the last with a 
broad green stripe on each side, extending narrowly along on each side 
of head, widened at anterior coxm, and extending to about the Imso of 
the fifth abdominal segment ; two obscure marks on the disc and a 
snb-apical spot pitchy : legs luteous ; apices of femom and tibiin black, 
anterior tibiaa punctured with block ; tarsi black. Other structuml 
characters as in generic diagnosis ahove (Distant). Long, 19; breadth 
of angles of pronotnm, 11 mill. 

Reported CroinN. Khasiya hills, 1,5UO—.‘1,000 feet (Assam), Sikkim 
(mihi). 
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Tibim I'ouuded, without a furrow ; sco p. 16. 

Genus Agoxoscjslis, Spinola. 

Esn.p. 327(1837) ; Jlallan, Tiist Horn, i, p. 179 (1861) : St&l, Hem. Afric. i, 
p. 177 (1864) ; En. Hem. v, p. 84(1876). 

Includes Neurosciaf Am. & Serv., Hist. Nat. Ins. Hiim. p. 109 (1843). 

Body remotely pilose, oval : head very often somewhat long^i gra- 
dually naiTowed forwards, rounded at apex, entire ; juga and tylus of 
equal length : bucculm continued through, distinctly elevated : rostrum 
long, or somewhat so, first joint reaching base of the head : anterior 
lateral margins of pronotnm entire, somewhat acute, straight ; anterior 
margin, in the middle at least, somewhat callous : scuteJIum triangular, 
rather narrowed at apex, frena extended a little beyond the middle : 
hcmelytra somewhat narrower than the abdomen and much longer : 
veins of membrane simple: mesostethium slightly carinate: venter 
sometimes, obsoletely somewhat sulcatc : feet moderate ; tibim cylin- 
drical, not sulcate above (iSVdZ). 

190. Agonoscklis niibila, Fabricius. 

Cimex nuhiInHy F«br., Syst. Eiit. p. 712 (1775); Si)oc. Ins. ii, p. 355 (1781) ; 
Mniit. Ins. ii, p. 293 (1787) ; Ent. Syst. iv, p. 112 (1704), Capo : Wolff, lo. Cim. ii, 
p. 67, t. G, f. 64(1801), Imliu. 

Hulys vvhi/a, Fahr., Syat. Rliyiig. p. 183 (1803): Stoll, Pnnniscs, p. 1C3, t. 40, 
f. 290 ? (1788), India. 

Pentntoma yratn^ Palis. Bcauv., Ins. p. 120, Ih'in, t, 9, f. 5 (1805). 

AJHa ? nuhila^ Unhii, Wanz. Ins. iii, p. 29, i. 82, f. 251 (1835). 

AgonoHcdis indicUf Spinola, Ess. p. 329 (1837). 

Var. jELia cniciferaf Westwood, Hope, Oat. Ileni. I, p. 32 (1837). Capp, Java. 

Yar. Atjonoscefis Walker, Cjjfc. lirt. iii, p 645(1868). N. India, Banda. 

NeuroscAa uratOf Am. and Serv.. llisl. Nat. Jus. irrin.]). 109 (1813). St. Iluminj^o ? 

Neuroicia sv Lei cant Ellenr., Nut. Tijds. v. Ned. liid. xxiv, p. 144, f. 11 (1862). 

Sumatra. 

Aijonoifcelis wdnZ«, Dallas, List Hem. i, p. 179 (1851).; Ulilcr, Proc. Ac. Phil, 
p. 223 (1860), Japan. Walker, 1. c, i, p. 217 (1867) ; Stal, En. Hera, v, ]>. 85 (1876) ; 
Scott. A. M. N. H. (4 s.) xiv, p. 200 (1874) ; Distant, 1. c. (5 s.), iii, p. 45 (1879). 

Small, grc3dsb varied wdth black : antenna) altogether black ; head 
gi’eyisli with fonr black lines : pronotnm, grcy'isli, irrorated with black, 
dorsal lino immaculate : scutellum black at the base, with a median line 
and apex, greyish : hcmelytra variegated, a modi'tn rufescent pateli : 
wings white with black lines : beneath, glaucous, punctured black, 
margin of abdomen rufescent (FahrJ). N. grata. Am. & Serv. (Z. c.) is 
thus described : d’ , $ yellowish, spotted black ; head yellow with four 
black longitudinal lines above : pronotuni yellow, with some reddish 
tints, punctured black : scutellum yellowish, punctured black, its tip of 
a light yellow or reddish : corium reddisli yellow, with small, black. 
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irregular, transverse lines ; the membrane extending rather beyond Iho 
end of the abdomen, Wihite, trans]):ireiit ; veins deep brown : body be- 
neath yellow with two black spots on each side, on ojicli ventral seg- 
ineut : feet yellow, femora with several black dots, tarsi brown : an- 
tenna; brown. Long, 10-1‘2 mill. 

Iteportcd from the LMiilippines, Java, Malacca, India, Chinn, Japan. 
Tiie Indian Museum has specimens from Arakan, Calcutta (mihi) Assam, 
Mysore, and China. Walker’s variety ^femoral is* appears io be as much 
entitled to spccillc rank as many others. Tt is found with the ordinary 
form in Sikkim, Assam and Uiirmu, and 1 have recently had it form the 
Karcu llills near Tuunglioo. 


Group 11. See p. lb. 

Ell. Horn. V, ]}. GO (187G). 

Includes those genera wliich have either the second ventral seg- 
ment produced anteriorly in a spine, or tiiboreulatod ; or the venter 
furnished with a levigate, obtusely roinul, longitudinal, and some- 
times fuiTowetl,* ridge; or having the antcTior and nnlerior-lsteial 
margins of the ])rouoiuni, or, at least the anterior, distiiietly (devated, 
levigate or callous ; or the proiiot mu anteriorly levigate, or sparingly 
piiiiet Lin'd, and, within the anterior margin, punctured in regular or 
some what- regular rows ; or the odoriferous a] lertures are inimnrginate 
outwards, or eoiilinuod in a furrow open at the apex : the entire second 
joint of the antcniiic, or a great j»ait of it, extending 'beyoinl the apex 
of the liead. 


Div. STI{A<'niAKIA, Stal. 

Stil, OfvoM. K. V.-A., Vorli. (3), p. 3'J (1S72; : Kn. lion, v, p. 30 (1870). 

The oiloriforoiis aperiuiDS ])l!iooil helwcMMi or iifiU- llic i) 0 !,tci ior iirolfi- 
bnla, often obsolete, sonielinies having the ai.peniaiiee of a .si,,:, 11 lis.sn.x., 
anterior and posterior mai-ins, sometimes sli.^d,tlJ- elevated and conti- 
nued in two parallel or gradually divergii'K wrmkles or ridges, gradnally 
evaneseent, terminating in a furrow, linear, oi' grailaally amjiliiied, ojicn 
at the apex : evapoi-ative area wanting or obsolete : lateral margins of 
the heiid rollexcd : base of venter unarmed. 

Genas Ao-Sts, Dallas. 

List Hem. B. M. i, p 185 (1851)-, Walker, Oat. llet. i, p. 220 (1807) j StM, 
Ofvors, K. V.-A., Forli. p. 519 (1807) , Ku. Horn. p. 00, 83 (1870). 

Body elongate-ovate : head elongate, longer than broad, the sides 
7 
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Hli^:1it1y sinuato, nearly parallel, apex pointed ; tylus prominnlous be- 
friro the ju^pi which arc not, or only vei'y slightly, convergent, anteriorly 
and posteriorly equally distant, or somewhat so : autennoe inserted a 
liitle before the eyes, about half as long as tlie body, slender, 5 - jointed ; 
basal joint short and stnnt, not reaching nearly the apex of the head ; 
the seeoiul Joint about twiuu tliu Ictigth of tlie Krst ; tho third and tho 
fourth nearly equal in length, longer than the second ; the fifth a little 
shorter than the second ; I'ostruin long, slimder, reaching behind tho 
last coxm, insei'tcd rather in front of the middle of the head ; the basal 
joint short, not reaching tlie base of the liead ; second loi'.gest ; third 
longer than the fourth whicdi is longer than tlie first ; tho anterior 
margin and tho anterior-lateml margins of tho pronoturn elevated or 
refiexed, smooth, callous : scutcllum elongate, mneli narrowed ait tlie 
apex ; frena extended to a distance beyond the middle of the scutolhiin: 
coriaceous portion of the heinolyira longer than tlio meinlmnie which 
has nine longitudinal veins: venter slightly furrowed ; the furrow from 
the orifices gradually amplified: feet rather long; basal and apical 
joints of the tarsi about equal (Dalian), 

107. AtJiKUs TKSSKLLATIJS, Dallas. 

AijfenH tessBllatiiSf Dalliis, List Item, i, p. 18(», t. 0, f. G (1H51) ; Walker, Cat. Hot. 
i, p. 229 (1867). 

9 . Above testaceous, thickly and Hiiely punctured with brown : eyes 
pitchy, ocelli red : pronotuni with five brassy black spots on each sido 
of the posterior portion of the disc ; namely, three largo ones near the 
middle, placed, two on tho jiosterior margin, and one between the apices 
of these, a small one on the lateral iuai*gin near the lateral angle, and 
one between this and the three largo spots : scutcllum with tho basal 
portion brassy black, with a narrow mudiati lino, the ba.sal angles, tho 
lateral margins, aud an oblicpie angular lino on cacli sido testaceous ; 
coriaceous portion of tlio heinclytra with a broad, brassy black trins- 
verso baud about the middle, and an indistinct spot of tho same colour 
towards tho apex ; membrane brown, semitransparent : wings blackish, 
with the base verniillion ; dorsum of the abdomen bright red, shining ; 
margins orange, with a bra-ssy black spot on each suture : abdomen be- 
neath testaceous, V017 faintly and sparingly punctured, with a row of 
round, dark brown spots on each side between the stigmata and the 
median furrow ; stigmata black : pectus more or less thickly and finely 
punctured with brown ; pectus impuuctate ; mosostethium with a 
Blight median ridge : legs testaceous, with a streak ou the apex of tho 
fomoin, a similar sti’eak near tho base of the tibiee, the apex of tho tibiso 
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and the tarsi, black; rostrnm tcstacoons, witli tlio apex black: antenna) 
black, with tho nudorsiilo of tlic basal joint tcstacLMjns {’JJalUfs). . Ijonj', 
21—22 mill. 

Keported from India, Hurnia, Assam (mihi). 

1D8. AomTS ATiMUS, Distant. 

AgfSiis mimm, Hist., Tpsuis., Kut. Sw. p. 347. t. 125, f. 1 (1887). 

Head fuscous ; tyliis (except apex and latci’al manikins) oclii’aco- 
ons ; eyes gro3’iali ; antciiiiie black, second joint shorter than the third, 
3-l! joints siibc(pial in length ; head rather thickly and tiuely piinctato, 
excepting the lateral margins which are levigate : pronotnm more 
coarsely and sparingly punctate, lateral margins levigate and finely 
erenulate anteriorly, lateral angles (»blusely pointed and slightly pro- 
duced ; of a reddish ochraceoiis colour, with thirteen fuscous spots 
arranged six at base, of wliicli two almost occupy tlit) lateral angles and 
the intervening foiii* are more or less triangular, five discal .sjmts, of 
which tho median is longest and iiiterveiii's between tho two nicdiati 
basal spots ant^ also between two large spots ])laced near the anterior 
margin: scutelliini coarsely and rather clo.sely punctate, fuscous, with a 
median longitndiinil oidiracoous lim^ and a similar line extending from 
each basal angle and mciding tlie median line on the disc : corinm finely 
and sparingly [lunctale, redilish ochi’aoeons with fuscous punctures and 
some irregularly shaped spots of the same colour, of which tho most 
prominent are a claval streak, three discal (the lowermost largest), ono 
large and long costal spot at about the middle, and thi*ce subapical 
S])ots (the median largest) : membnine bronzy-brown : abdomen above 
reddish : lieail be»ieath ochraceoiis, margins of rostral canal, margins of 
bases of antcmnie and a band from tho .same to tho base of the head, 
fuscous: prostethiuni fuscous, anterior and posterior margins and a 
transverse discal line ochi'acnmus ; lalcral margins and a s]iot ncai* tho 
coxal, reddish : m(‘so-Jiu(t mehi-stcthium fuscous, tlirn’r margins and 
the odoi'ifcrous a^iertiires ochraceoiis, and with reddish spots near tho 
bases of the coxai : abdomen bcne:ith with a imMlian, longitudinni, fur- 
row, reddish oidiraceous, ornamented wilh a number of large dark fus- 
cous spots: legs fuscous, femora streaked wilh ochraceoiis {Dint.), 
Long, 23 } exp. angl. ])r<jn. 10 mill. 

Reported from Assam, Sibsagar (riiihi). 

Genus Ei:kyi»i:ma, Laporte. 

Pvnfnhima^ Riibg. Evrydnnnf ]>t., L.ni. Kks. IJmi, p. 61 (1832) ; TIerr. SclinfF. 
Norn. Eiit. i, p. 37 (1835) ; Enrinffinaf pt., Am. ami Serv. llisf. Nat. Ins. lirni. p. 126 
(181-3); Kulen.'iti, Mrlot. Ihit. iv, p. 21 (18 Mi) - Sfruvhio, pi., Dalla.s, biRt Hum. 
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j, p. 267 (1851) ; Fieb. Enr. Horn. p. 343 (1861) ; Walker, Cat. Hot. i, p. 313 (1867) : 
Enrijt^ema, StU, Of vers. K. Y.-A. Forb. xxiz, 3, p. 89 (1872) ; En. TIom. v, p. 60, 86 
(1876). 

Stal thus (lislin^iislics between tlio allied j^cnora : — 

1 — 2. Eyes sessile : anterior and anicru-latcral margins of prono- 
noinm, elevated, callous : — Uarydema, Lap. 

2 — 1. Eyes briefly sty late. 

3 — 4. Pronotum sinuate at tho apex, anterior margin callous 
Stenozygumy Fieb. 

4 — 3. Pronolum somcwliat inmeate at tho apex ; ant(*rior margin 
not callous i^JiagradUj Stal. 


109. Euutdi-.ma FKSTivrM, InimjEns. 


Cimex Liun., Syst. Not. ii, p. /23 (1/67). 

Pcnftiloma •picAa, llorr. SchSilT. Coni, ran*. Fniin. Gorm. p. 116 (1835). 

Eimjdoma pictum, Herr. ScliiilT. N»>iu. EnL. i, ]>. 5.1, 91 (1835), 

Strachid piefa, If.ihn, Wiin/. Xna. iii, p. 14, t. 77, f. 2t0 (1835); Fiib. Ear. 
Hem. p. 313 (1861) ; T bow, Wien, Enl. Zeit. ii, p. 57 (1883). 

Selioltx, Frodr., p. l.r! (18 !•()). 

Var. alblrnilria, Jakov., Unll. 8oc. Mose. li (3)p. 105 (1876). 

Yar. cnicnlnifiui, Futon, Hem. llet. Franco, ii, p. 70 (1880). 

Eur]/(lvunifvstirt(/u, Distant, Soiont. lies. See. Yarkand Miss. p. 6 (1879): Eontor, 
Eiit. Tijds. i, p. 130 (1880) > llov. d’ Eid. iii, p. 68 (1881); Herlia Kut. Zeit. xxix, 
p. 40 (1885). 

Uenlcr (1. c.) establishes the fact that GImex. fesiivus, Linn., is not 
ihe species of that iiatiio as used by later authors, but is N. plc.himj 11. S. 
beiico arises some dillicully in arninging the synonymy. Through tho 
kindness uE Lethierry, I have received a speciuicn of E.feHtivuin, from 
Amasia in Asia Minor, which agrees in all res])ccts Avitli Hah ii’s lignro of 
S.jncta wliicli is described by him us having ‘tlio antennai black ; head 
reddish or yellowish, anteriorly with two spots, 'and from the eyes hind- 
W'ttrds, black-green : above jmnctnrcd ; pronotum ycllowisli, reddish on 
the border ; anteriorly with two transverse spots, and, behind tliem, a 
transverse row of ioar almost quadrate spots, black-green: scu- 
tollnni ycllowisli, reddish at the npox, black-green at tlio base ; heinely- 
tra reddish or ycllowisli, each with a hook-shaped black-green marking, 
bcliind which, as also on the outer margin, is a black-green spot: 
abdomen beneath ycllowisli or reddish ; on the outer margin on each 
Bide a small black-blue point on each incisuro : wings black-green with 
whitish limbus : feet yellowish, ringed and streaked black-grccu.’ Long, 
lOi ; bimd, mill. 

■Reported from Europe, Yarkand, Sind valley, and prohnhly Sikkim. 
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200. Eurvpema dominuIiUM, Scopoli. 

Cimex domimdvSf Scop., But. Cam., p. VJL \ (1703). 

Cimex fesfiriiJi, Fabr. Syat. TCiifc. p. 714 (1775); Spec. Ins. ii, p. 358(1781); 
Mant. Ins. ii, p. 295 (1787) ; Knt. Syst. iv, p. 118 (1791); Ryst. Khyng., p. 173 
(1803) : Gmelin, etl. Syat. Nat. i (1), p. 2150 (1793) ; WolIT, Ic. Cim. p. Gl, t. C, f. 68 
(1801). 

Slrarhia fcsfivn, lliihn, Waiiz. Ins. i, p. 181, t. 20, f. 03 (1831 ) : Fiobcr, Eur. 
Flora, p. 342, (18G1) : Saundora, Trana. Eiil. Soc., p. 124 (1875) : ? L. Diula, Wiou 
Exit. 'Aolt. iv, p. 70 (1885). 

Var. Eurydcnia hhestjicaf Kulcii. Idcl. Ent. iv, p. 28, t. 15, f. 31 (IS-IO). 

Kurytlpma iJauricum, Motacli., Hull. Soc. Nut. Moac. (2) p. 502^859): Slal, En. 
Hem. V, p. 86 (1876). 

Eiirtjdma domiiiulumj II-cuUt, Kcv. d’Ent. iii, p. 08 (1881) ; Berlin, Eut. Zeit, 
xxi.v, p. 40 (1885). 

d*. ilcacl l)lack; margin reel; anteinw black, rcddisli at apex: 
pronotura red, with six hlaok spots of ’which torn* posterior : scuicllum 
red, "witli a black hcmisj»licrical ])at(;h at tbo basc3 : hcniclytra red ; apex 
membranous, black ; margin whitish, w'ith iw’o black sjxots at the inter- 
nal margin, an(l a black dot at the ape.x : abdomen red with a black 
spot above on tlio apex, beneath on both sides with .‘^ix ovate black spots : 
feet black. V of the same colour, but a little largxM* (Scopolt). Long, 
CJ mill. WollT’s description is as bxllows;— ‘ ll(‘a(l black, lateral margin 
red, imprcssly puncturCMl, with a small impressed lino, posteriorly bifid, 
on the apex ; orlxit of the fuscous eyes rufous : rostrum 4- jointed, black, 
shorter than half the body : ]>roiiotum declimal anteriorly, rod, shilling, 
imprcssly punctured, with six black spots, the two anterior large, tho 
four posterior smaller : scutelliim rod, inijiressly punctured, longer than 
half of the abdomen, with a black lieuii.spherieal patch at the base, and 
a small marginal spot on both sides before the apex : homely tra red, 
imprcssly pnnctnrod, shining, interior margin, an abbreviated median 
band close to interior ^nargin, sjxot at apex, and another in the middle 
of the exterior margin, black : mcmbnuie black, shining, margin broadly 
'white: wings fuliginous, white at apex: abdomen above deep black, 
sliining, margin red, ininiaculatc ; bonoatli rufous, deep black in tho 
middle, very shining; a line of black dots on both sides: pectus deep 
black, very shining, with all tho .sutures livid : amis red : feet deep 
black ; first tibise with a small tooth before tho apex. Varies in size 
and ill having six black ovato spots on each side beneath.’ Long, 10 
mill. 

Reported from Eui*opo, but is probably found in N. Tiidiu, some of 
the specimens procured there being very like WollT’s figure but com- 
parison with a long series can fdoiie settle this question. 
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201. Euuvdema wn.KfNsi, Distant. 

Euri/dema (Ochs., in lit.) Diut. Trans. Ent. Soo. p. 123 (1879) : Sclent. 

Res. 2n(i Yark. Miss. p. 6, f. 4 (1879). 

Strachia conspicuttf Jakov., Ball. Soo. Imp. Nat. Moscon, p. 286 (1881). 

Palo Intcous, somewhat thickly and coarsely punctured : head with 
the anterior part of the submarginal) lateral borders, and a large trian- 
gular marking at the base ; pronotum with two large discal, snbqua- 
dratCy linear markings, elongated exteriorly ; soutclliim with the base 
and two median forked lines, extending therefrom to about the middle, 
and spots on^ the lateral margins, a little before the apex ; corinm 
with two claval streaks, a linear spot on the middle of the outer margin, 
a transverse waved band, extending from the base of the membrane for 
two-thirds across the corinm, and a rounded snbapical spot, shining 
green. Abdomen above luteous, apical segment black, connexivum w’ith 
a row of large green spots ; underside of body, pale luteous ; abdomen 
with a margiTial row of spots situate on the outer edge of each segmental 
8111111 * 6 , and a subiuarginal row of transverse, slightly-waved linear 
markings, situate on the middle of each segment, greenisli-blnck : 
stornuTn with some irregular markings of the same colour : legs pale 
luteous, streaked with greenish black, and femora obscurely annul fj ted 
with the same colour near the apex : antemiro black, second joint about 
as long as 1 and 3 together, 4 somewhat dilalctl, about as long as 5 : 
rostrum luteous, pitchy at biiso and apex. Tn most s])iM;imonK, the 
markings on the pronotum are not perfectly subqiuidraio {Vist.), Long, 
7 mill. 

Reported from Yangi-hissar. 

202. KuifYPEMA OltXATl'M, LiTinapus. 

Cimes! ornai infj Linn., Fuuu. Slice, p. 251 (1781); Syst. Nat. ii, p. 723 (1707). 
Scopoli, Ent Cam. p 123 (1703) ; Wtilff. Ic. Gini. p. 15, t. 2, f. 15 (180«)). 

Var. Strachia herharpaj llalin, Wanz. lus. iii, p. 13, 't. 77, f. 239(1835) : Ein'tj- 
dema fentivaf var. herhareaj Distant, Sciou. lies. See. Yarkfind Miss. p. 6 (1879). 

Pentaioma ornri/a, var. hoffmanscfjtjij (ioraki, Anal, acl Ent. p. 85 (1852) and var. 
fallmit Gorski, 1. c. 

Enrydiima omaturm, var. ventraHHf Kolon., Mcl. Ent. iv, p. 26 (1846). 

Strachia ornataf Dnda, Wien. Ent. Zeit. ii;p. 70 (188 1). 

Eurydema ornatwn. Router, Rev. d’ Ent. iii, p. 68 (1884) ; Berlin Ent. Zeit. 
xxix, p. JO (1885). 

Ovate; varied black and red: head and wings black {Linn.), 
Varied black and red : bead, antemnse, pronotum bonoatb, and foot, 
black : homelytra with a free spot at the apex of tJie eoriiim, a black 
subovato mark on the external margin towards the base ; irLtornal mar- 
gin block and with two black spots, the lower of which is long and ob- 
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tuso ; membrane blackish, margin whitish : two black somibiiid spots on 
the proiiotum: abdomen boiieaih i*ed, in tlio middle with four trawsverso 
spots, on each side with a somewhat doiil»le row of lilnck points, of which 
the one marginal witli five somewhat conical points, tlie other iiitorior, 
wntli six somewhat round points, with abrigliter pupil in the middle 
{Scop.). Long, 85 mill. 

Var. hcrharctiy llahn ; — Antennaj and feet black ; the shining black- 
gi’Ccn head narrowly edged red anteriorly : above [)iinctured, red : the 
autoriur and posterior black-green markings on the prouolum nnited : on 
the inner margin of the homely ti*a, a broad, black green-tinted, J-Kba])ed 
mark turning outwards which is also iirojliict'd inwards on to the S(jn- 
tellum, towards tlie apex, a bbusk spot, and, on the outer margin, anothiir 
somewhat larger : abdomen beneath red, black in the middle, black witii a 
blue tint, and on each incisure, on each side, a sniall bkittk-blue spot : 
wings brown with a grocuish tint and whitish limbus. Long, 7i — SJ ; 
broad, 4 — H mill. 

Wolff’s specimen is thus described : — 

Head, antennal, and rostrum, black ; proiiotum, scutellum, and boine- 
lytra rod, punctured : bead punctured, siibomarginatc at the apex, poste- 
riorly with a bilid impressed small line; s]»ot on both sides before t.lio 
black eyes and the very slender margin, red ; rostrum 4- join ted, 
red at base; antenna) o-joi iied; prouotuin with a spot on both sides, 
posteriorly bifid, black: Hciitellnm witli spot at base not reaching margin, 
and one on both sides before the apex close to the spot on tho hemefiy- 
tra, black ; a somewhat elevated small longitudinal line' in tho middle : 
heinelytra with a free spot at the apex, iiiiotlier larger at exterior margin 
towards the base, and a median spot conlbient with the slender blaek 
limbus, black ; inciubraiie black, limbus whitish : margin of abdomen 
prominuloiLs, red, with four black (jnadmie sjuils ; beneath yolhiw-ferrii- 
ginous with tive inargiiial spots and the same, number of eU-vated points, 
bbwik : ])ectus concolortfus, wn’tli small iTnpres.sod, curved black lines : 
anus entire, blaekisli : feet black, femoi'si at base and tibiai anuulated 
yellow-feiTugiinniH {WotjJ'). Abdomen beneath sometimes red, with four 
transverse, blaek spots : ])ronetiiin sometimes with si.x blaek spots. 

Reported from the Sind Valley. 

203. EcitvDKMA I'rLCiiKUM, Westwood. 

Panlalomti 'putchnif Wostw., llopo, Cat. IToni. i, p. 31* (1837). Java. 

Strachia ‘pulrhrn, Dallas, List liom. i, p. 2oH (1851) ; Walker, Cat. Hot. iii, p. 
332 (1868). 

JEariidema sumntrinin^ Ellcrir., Nat. Tijils. Nod. Tnd. xxiv, ]». 152, f. 20 (1802). 

Eurydama jmlrhnif Stal, iSii. lloiii. v, p, 80 (1870) : Sign., IJ. S. E, F. (0 H.)i, 
p. xli (1881). ('liiiia. 
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Fulvous : body 'somewhat depressed ; head black, margin pale : 
spots ou hcmclytra cyanoous : abdomen beneath with median bands and 
round lateral spots {Westw.). Long, 8 - 83 - mill. 

Head black with a lutcous limbus : pmnotum orange red with six black 
spots, two transverse*, towards anterior margin, two obliquely ovate to- 
wards posterior margin, and two very minute pniicliform spots at the 
posterior angle : scntollum orange red, spotted black, a single, very 
large, obtusely triangular, spot at the anterior margin, and two margi- 
nal rather oblong near the posterior angle : coriaceous portion of the 
homely tm black, with a sigma-shaped band in the middle and the 
external margin, red ; membrane black, chalybeous, margin hyaline at 
the apex : sternum luteous, spotted black at the stigmata : venter lute- 
ous, with a transverse band-shaped s])ot on each segment and two on the 
stigmata : fenioi'a lutcscent, black at the apex ; tarsi and antenna), 
black (JSlUnr,). Long, 9 mill. 

Reported from Java, China, Sikkim whore it is not uncommon 
(niihi). 


204. Rukydema MunTiPUNOTATA, Distant. 

EHrydemaniultipunctataf Uist., Tmna. Eiit. Soc. p. 348, L. 12, f. 6 (1887). 

Body above pule ocliraceous, sometimes sulTusod with purplish 
above : margins of tylus (angiilated externally about the middle) and 
the base, black : antennas ocliraceous, apex of third and 4-5 joints palely 
infuscaie, fonrth joint longest : rostrum ocliraceous, tip pitcliy, reaching 
last coxa) ; proiiotuni with twelve black spots, aiTaiiged four on aiiteidor 
margin, remainder on the disc, three in each angular area and two in 
tho middle : scutcllum with ten black spots, four at the base, four near 
middle, and two before the apex : coriiini with three black spots, ar- 
muged sotnewhub loiigitudinally : membrane blackish, pale hyaline at 
apex and margins : body beneath pale ocliraceous, head with two black 
spots at tho base, stemuiii with a double submarginal row of black 
spots, a transverse black spot on each side of the motastetbiiim, and a 
doublo row of black marginal spots on the abdomen {List.). Long, 
8-9 mill. 

■ Reported from Arrah (Bengal), rather rare (miiii). 

Genus Stexoztgum, Ficber. 

Ear. Hem. p. 345 (1861) ; Stal, Ofvers. K. V.-A., Fiirli. 620 (1867) ; Ea. Horn. 
V, p. 61, 86 (1876). lucladcs NitUiat sabg. Minodiay Mula. and Hey, Pun. France 
Pent. p. 199 (1866). 

Body short, oval, hairless, shining, somewhat convex, bright colour- 
ed : head not much dedexed, lateml margins rounded, slightly sinuate 
towards the base ; antennaa robust, second joint shorter than the third 
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and only a littln loiif^cr iliaii the firat ; 4-5 joints robust, each oue-third 
loiijyfer than the third : biisal third of the scutullum not or but slightly 
elevated : apical auj^lcs of the abdominal seginoiits without a spine, not, 
or but very slightly, prouiiuulous : last iuiujra unarmed, not iueras- 
suteiu cf. 


205. Stknozygum spkciosum, Dallas. 

StrarMa speciosa, Dallas, List Hem. i, p. 2(31 (IS51) ; Walker, Gat. Hot. ii, p. 
32G (18137). 

atonuzytjum speciosHm^ Stal, Eii. Horn, v, p. 8G (1878). 

9 . leather elongate, ovato : head, black, iinpunctate ; oacli of tho 
jiiga witli the inner margin yellow and an erange spot at the base ; a 
large oblong orange yellow spot on tho middle of the vertex, and a 
iiiiiiiite yellow dot on each side between tiiis and the cye.s, which are 
[liteiiy ; ocelli red : proiiotiim black, divided in tho middle by a deep, 
transverse, strongly punctured furrow ; anterior portion sniiioth, shin- 
ing, impunctiiLo, with the broad lateral margins, a short line on each 
side on the .anterior margin, and four spf>t.s across the disc, just in front 
of the transverse furrow, yellow ; a sin ^11 raised orange spot near each 
anterior angle surmiindod by a depressed line ; posterior portion irre- 
gularly jniiicturod, with a broad, tnedhin, yellow, longitudinal band, ex- 
panded on the posterior margin (and probal)ly continued on tho anterior 
lobe), and a narrower band of the same colour on each side. Scutelluni 
rather elongated, punctured; tho base black, with a broad, median, 
longitudinal yellow lino, and an orange spot in each 'angle ; the pos- 
terior portion yellow, with a largo i\jd jnitch on the disc, at and behind 
>vhicli, the lateral margins are black; apex iinpunctate: coriuni black, 
punctured, with tho disc smooth ; with tho outer margin broadly hut 
interruptedly pale yellow ; the two inner veins pale yellow, an oran go 
spot on tlio disc before the middle, and a large irregular yellow patch 
tinged with ixid in the* middle, at the apex ; membr.ine dark brown, 
shining, somewhat biassy, with tho margin hyaline : body beneath 
tawny, very smooth, shining : abdomen impnnetato, with a row of 
spots on each lateral margin, a similar row on each side within tho line 
of stigmata, and the stigmata themselves, black ; tho stigmata aro seat- 
ed ill a reddish longitudinal lino : pectus more or less piinctui'cd and 
spotted with black : femora pale jrellow, striped with black, especially 
towards the apex ; tibiae yellow, with the two black lines on the outside ; 
tarsi blackish brown : rostrum pitchy black, with the base yellow : an- 
tennas black, with the second joint much shorter than the third, tho 
basal joint yellow beneath {Dallas). Long, 7-8 mill, 
lieported from N. India. 

8 
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Gonns Raorada, Stal. 

Stctliii Kill. Zrit.., xxiii, {I. 105 (1802) j Ofvers. K. V.-A. Fork, xxix, 3, p. 39 
(1872) ; En. Hem. v, p. OJ, 88 (1870). 

Body Riibobovato : bead triangular ; juga somewhat as long as tlu? 
tylus, converging forwards, not contiguous, however, at the apex: eyes 
somewhat stylato : o(?clli almost thrice as far from each other ns from? 
the eyes : second joint of antenme longer than third : pronotum indis- 
tinctly scxangular, posterior angles very obtuse, bi'oadly rounded, anterior 
margin not, or Rcaiccl^^ elevated : libiai rounded ; basal joint of last 
tarsi shorter than the two apical taken together (6Vu/). 

Typo ( Vimox p'ictun, Fabr. 

2U(). Baoraoa riCTA, Fabrieius. 

Cimfix Fabr., Syst. Flit. p. 713 (1775); 8pi?c. Ins. ii, [>. 350(1781) ; Wnnj, 

IriR. ii, p. 29li (1787); Fiit. iv, p. 122 (170JJ ; Sytsl. Hliyiig. p. 177 (1803) ; 

WolfT Ic. (Jim. i, p. 17, I. 2, f. 17 (ISOU). 

Strachia Dallas, List item. i. p. 27A) flSSl) ; Walker, Cat. llet. ii, p. 32i» 

(18G7). 

Batjrada liictOf StsI, Stettin Eut. Zrit. xxiii, p. 105 (1802): Eu. Horn, v, p. 88 
(1870); Letlderry, An. AIiis. (ion. xviii, p. 713 (1883). 

AnteiiTUB black: head black, witli lateral line and two very minute 
points on the vertev, rufoscent: pronoiiiin deep black, shining; anterior 
margin and lateral lines, and a median, palely forruginous : soutnllum 
deeii black, with a longitiuliLal lino and two small spots on euL*h side, 
palo foiTuginoiis : lieinelyliii smooth, margin ]>alo, oiiding in a largo 
forruginous spot : wings fuscous, immaculate: hencath llatoseoiit, with 
a lateral lino and spots, black: feet palo with black lines (7'^(i&r,). 
Antcnme, eyes and head, black ; tho latter sliining, margined, cmarginate 
at the aj)ex, with a small line on both sides at the margin as far as the 
eyes, and two dots on ilie vertex, yellow- fciToginous : cinMimocular space, 
yellow : rostrum fuscous, 4-jointed, as loiigas half tho body : pronotum 
deep black, shining, posteriorly impressly punctured; anterior and 
hiteral margins and a median line, yellow ferruginous, and an antci’ior 
spot on each side, yellow : scutollum deep black v/ith a median longitu- 
dinal line, and a spot on each side at base and apex, palo forruginous : 
keinoljdra deep black, inipressly punctured, a palo lino at the mai’gin 
fn)ullueut with a ferruginous spot on the apex ; apex itself black ;• wings 
blackish, imnuiculatc : abdomen beneath ilavescciit, the margins of seg- 
ments black, a lino of black points on eacdi side ; pectus spotted rufous : 
feet pale, varied with small fuscous lines and dots {Wolff,), Varies in 
size, in the pronotum liaviug no yellow spots, in scutellum with two dots, 
and the abdomen being black with yellow bands. Long, 8 ; broad, 4 inilL 
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Roportcd from N. India, Bengal, Bombay, Baghdad, Abyssinia, 
Thn Indian Miislmiiu has spoiMiUiMia from Calcutta (inibi), llanlwai* 
( N.- W. Pro vi nocs) . 


Genns CisxiA, »St:»l. 

Stettin Knt. Zoit. .xviii, p. 105 (18C2); Ofvers. Iv. V.-A., FrJrli. p. 520 (1807) : 
Walker, Cat. llet. ii, p. 320 (1 807) : Stal, Kii. Hem. v, p. 01, S7 (1870). 

Hoad tri align bir ; jiiga converging towards the njio.v, scarcely coii- 
iigiious at the apex; eyes very briclly sty lain : ocelli scarcidy or only a 
little more distant from each other Uian from the e^’cs : antonitie long, basal 
joint extending beyond tlie ape.\ of tin* head, second joint shurier than 
the third: basal joint id’ rostrniit longer than (behead: pronutiim sex> 
angular, margins anteriorly and the anterior lateral, elevale.il : fec't 
uiiariiiod, tihia' broadly snlcate above: basal joint of the last tarsi us 
long as the two apical joints taken together (Stal). 

Tyj)o Cimcj: ILnfhatus, rabr. 

. 207. OiNXi.v UAIIIATA, Fabrichis. 

Cinifis Ihithatw^f Fsiln*. Khyiig. p. 170(1803); JJurni. l?arnl?>. Kiit. ii, (i), p, 

:)»57 (1835): Herr. SelmlT. Waiw.. Ins. iv, p. 1)1, I. 138, f. 130 (183!)). 

Simrhio. Hinbaht^ Am. ainl Sorv. Jlisl.. N‘:U. fus Jlrin. p. 127 (IS 1.3) ; Dtillns liisL 
Horn, i, j>. 203 (1851) ; Walker, Cat. Ib‘l. if, p. 32(> (l.St>7). 

Cirixia liinhnttx^ SiAl llem. F.ihr. i, p. 30 (I81J.S) ; Fn. Ilciu. v, p. 87 (1870) ; pupa, 
Elicnrieder, Nat. Tiilsskr. Ned. linl. x\iv, p. 153, f. 22 (lSi>2). 

Above deep black : autenrun <loe]> black • bead with tw'o abbreviat- 
ed lines, riifoiis : pnmotnin fnimdurod, with a. median cross rufous and 
entire limbus llavo.scent : margin of sciitcllum and a median line, rufous ; 
liemelytra with a rufous median line whieb is posteriorly areiiato ; 
wings black, wliitisli at the apex : body variegated (Fuhr.). Above with 
anleiiino black ; tw^o hmu’itaidinal lines on the head, nnirgiiis of proiio- 
turn, a longitudinal Jin« through the middle and a transvei'se line 
nearer the anterior margiu and liner, lateral Tria,rgiiis and a median 
longitudinal lino on scntelliiiiL, on the liemelytra a broad line from i.lio 
basal outer margin curved towards the inner angle of the apical margin 
and tlioneo hdlowiiig the apical iiiargiTj to tho outer angle, tw^o fine lines 
(one abbreviated) par.allol to the inner luargin, and two lines between 
the broad curved line and the e.xtornal margin, ochroous : .abdomen 
beiicatb ochroous witli four oliloiig black spots on each siilo of tbo disc; 
and a triangular spot at tlio apex, a spot on (\aeli segment towards tho 
margiu, throe broader spots on eaeli .side of the pectus. Long, Bl-U> 
mill. 

Reported from Java., Silbat, Burma (111 ill i). TJio Indian Museum 
has speeiuions from (Sumatra, Tavoy, and liaimiatti in Assam. 
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Genus Straciiia, Hahn, Stgl. 

Halm, pt., Wanz. Ins. i, p. 180 (1831) : Dallas, pt., List Hem. i, p. 2G2 (1861) ; 
Walker, Gat. Hot. ii, p, 257 (1867) : SiAl, Stettin Exit. Zeit. xxiii, p. 105 (1862) ; 
Ofvera. K. V.-A. Porh. p. 520 (1867) ; En. Hem. v, p. 61, 87 (1876). 

Head triangular ; juga somewhat contignous at the apex, eyes Tery 
briefly stylato : ocelli about twice as far from each other as from the 
eyes : antennss 5- join ted, long ; basal joint scarcely extending beyond the 
apex of the head, second joint a little nhortor than the third : pronotum 
Bcxangular, anterior and anterior lateral marf:ins reflex od, the latter 
Blnuatc: feet unarmed: femora, in rf , inemssate ; tibifo above broad- 
ly snicato, last tibim, in ciT, slightly curved ; bisal joint of tho last tarsi 
shorter tlian tho two apical taken together (Stdl), 

Typo, Strachia crncigcT^ Hahn. 

208. Strachia crucigbra, Hahn. 

Strachia cr^ieigcTt Hahn, Wanz. i, p. 181*, t. 20, f. 05 (1831). 

Strachia fla7nmulaf Kllcnr. Nnfc. Tijda. v, Net!. Inil. xviv, p. 153, f. 23 (1862). 

Strachia criici{tcra, Dallas, List Hem. i, p. 262 (1851); Walker, Cat. llet. ii, p. 
332 (1867) ; SUI, Bn. Horn, v, p. 87 (1876) ; Distant, .T. A. S. B. xlvili, (2), p. 37 
(1879) ; A. M. N. U. (6 s.) iii, p. 45 (1870). 

Above black, punctured, shining : pronotum with a i*cd and yellow 
cruciform mark ; tho red, yellow in the middle : sides and apex of tho 
scutcLlara, black ; tho coriaceous portion of the hemolytra posteriori}', 
towards the end, with a ycllcw transverse hand : the abdomen reddish 
yellow, spotted black on the sides beneath : all the femora black with 
above a narrow yellow, longitudinal streak. 

Hahn describes an Indian spooimoii thus : — Head black, above with 
a blucish tinge : antonnro black, outwardly finely pilose : eyes brown- yel- 
low, black in the middle : ocelli small, brown-yellow, shining : ros- 
trum black, shining : pronotum narrowed forwards, with a ti-ansvei'so 
protuberanco through tho middle ; both tho outer corners produced in 
a sharp point ; above, black, sliining, with a red cruciform mark which 
turns into yellow posteriorly : pectus shining, black, with a white s})ot at 
each foot and xiear it a small rod spot outwards : sen tell urn finely punctiir- 
' od, shining, red, yellow in the middle, black on tho sides and at tho apex : 
coriaceous portion of tho hemolytra black, above on the inner margin, 
and beneath on tho outer margin, a white longish lino, then, before tbo 
end, a red yellow transverse band ; membrane brownish, lighter at tho 
tip, reaching beyond tho abdomen which is above yellow-red, shining ; 
each incisure on tho outer margin with a narrow blaok streak : beneath 
yellow-red, black in tho middle, and each segment with a black punc- 
ture on tho margin : foot and tarsi are glossy black, and each femur is 
marked above by a narrow yellow longitudinal lino. 
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Var. a. Scntclliira black with a longitudinal red strcak, yellow in 
the middle, and above, in each corner, a red spot. Long, 7-1 ; broad almost 
4^- mill. 

Reported from Java, Sumatra, Tonasscrim, Assam (mihi). The 
Indian Museum has specimens from Tenasscrim. 

Species of doubtful positicn. 

209, Strachia afplicta. Walker, Cat. Hot. ii, p. 332 (18G7). 

Dark-green, broad, elliptical, shining, thinly and roughly puuctarcd, 
tawny beneath : head broad, partly tawny along the borders ; sides 
rcflexcd ; juga and tylus of equal length : rostrum tawny, extending to 
the hind coxm ; aiitcniim black, slender ; and 2 joints tawny ; first ex- 
tending almost to the front of the head ; second much shorter than tho 
third, which is tawny at the base : pronotum with slightly retlexed 
sides ; fore angles slightly acute ; hind .angles much rounded : sen tel him 
long, rounded and rather broad at the tip : abdomen above tawny : 
legs tawny, rather stout ; tiblm sctiilose, furrowed : lieirioly tm with a 
brownish membrane : wings ciiieroous (WaZ^er). Body long, 14.j — 15 
mill. 

Reported from- India. 

210. Stuacuia inornata. Walker, Cat. ITet. ii, p. 331 (1807). 

Black, ellii)tic.al, smooth, shining, here and there coiirsely punc- 
tured, testaceous beneath : hc.oil with a largo testaceous spot on tho 
hind border; sides rcflexcd ; jugji and tylus of equal* length : rostrum 
black, extending to tho hind coxa?, testaceous at tho base : pronotum 
with a well defined transverse furrow, with a testaceous spot on tho 
tore part of each side, and with a testaceous stripe which is dilatcnl on 
tho fore border and more so on the hind border ; angles much rounded ; 
Bcuttjllum with a testaceous spot on each side, .and with a testaceous 
stripe : pectus and abdomen beneath with a bimd bhack stnpe on each 
side: legs black, stout; fcmoi'a tow.ai*ds the base and coxa* tcsta(!nous r 
liemclytr.a with a testaceous costal dot near iho biiso and with two 
tcsiaceous spots in the disc ; first spot bofoi*e iho middle ; second be- 
hind tho middle, larger than tho first; membrane cinereous (Walker), 
Body long, 7— 7.i mill. ^ 

Reported from India. 

211. Strachia strangulata, Walker, Cat. Hot. ii, p. 341 (1867). 

Aenoous-blnck, elongate-elliptical, shining, thinly and roughly 
puncturod : head smooth ; sides slightly refloxed ; juga contiguous 
boyoud the tylus : eyes prominent ; rostrum black, extending to tho 
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hind 00X8S : antcmi&e bluck, moro than half tho length of the body ; Brat 
joint broad, extending to the front of tiie head \ second aS long aS thO 
third ; fourth longer than the tiiii-d ; fifth shorter tliaii tho fourth : 
pronotum much narrower in front of the transveroo farrow, with a pale 
yellow stripe, which is broadest on tho fore border ; a nearly round 
Callus on each side in front ; sides and fore border pale testaceous » 
slightly reflexed : scuteilum with a pale yellow stripe, which is abbre- 
viated hindward and has a red patch at each side of it at its base, and at 
its tip : pectus whitish about tlie coxro : abdomeu beneath with an irro- 
gular yellow stripe on each side : legs long ; femora slightly iucrassaU 
cd; hemelylra witli a white transverse streak, joining the exterior 
border near tho angle of the coriiim ; membmiic black, with a whitish 
pellucid border (Walker). Body long, 9 — 9.1 mill. 

Keported from Penang : closely allied to S. bicolor, Dallas. 

212. STBAcniA LITURIKERA, Walker, Cat, liet. ii, p. 326 (1807). 

Blucish-blaok, olongatc-oval, shining, roughly punctured, pale liitn- 
ous beneath: head with rod spot on each side in front of tho eye ; 
flidos pale lutcous, slightly reftoxed; juga and ty las of equal length; 
a, block patch on each side bono.ath : rostrum black, pale lutcous at tho 
base, extending to the hind coxtn : anteuuio black, about half tlio length 
of tiro body ; first joint extending nearly to tlio front ; second much 
longer than tho third ; fourth as long as the second, shorter than tlio 
fifth : pronotuni red, Avith six elongated bliioish black spots ; of which 
two are transverse and on the foro boiulor, and tho other four aro 
oblique ; hind angles rounded : scuteilum extending to tlio angle of tho 
cerium; a red stripe extending along half tho length from tho 
tip ; sides rod for half tho length from the base : pectus on each 
side with three red spots, which arc irregularly bordered witli blackish 
blue; sides red: abdomeu beneath rod, and with blackish blue spots along 
each side ; connexivum red, with blackish bllic spots ; legs black, streaked 
with pale luteous: hemolytra with two irregular red spots; costa to- 
wards the base and exterior border, rod ; first spot joining tho red ]iart 
of tho costa; second joining the red of the exterior border ; a wliitlsli 
costal streak beyond the middle: raombrauo black, with a whitish 
pellucid border. 

Var. — Tliorax with tho spots much diraiAished in size ; the red lino 
moro prevalent in the homely tra (Walker), Body long, 7 — 1\ mill. 

Sported from N. India. 

213. Strachia pksignata, Walker, Cat. Ilet. ii, p. .327 (1867). 

Black, elongate-oval, shining, roughly and tliinly punctured, pale 
testaceous beneath : head in front with pale reflexed testaceous borders ; 
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juga extending? much beyond the iylns ; rostrum black, cxtcndiiify to 
the hind coxa? ; aiitemuo black, about half the lenj^th of the boily \ tb-st 
joint not extending to the fnnit of the head ; Boooiid mncdi longer than 
the third ; fourth a little longer than the second : pronotuin with a 
testaceous border, a slender testsiccoim stripe, and a seinicircuhir tes- 
taceous lino which rests on the hind border and emits a branch to each 
side near the foro border: seutellnni bordered with testaceous on each 
side and at the tip, wliicli is narrow ; fore part more convex than tho 
hind part, not punctured, but traua verso ly and very linely striated : 
pectus and abdomen beneath with two stripes of largo black spots : 
abdomen beneath with a middle stripe of transversely elongated black 
spots : legs black ; femora towards the base and coxic testaeoous ; pos- 
terior tibiiu with a testaceous band : luMuclytra with a ti*stjiccous stripe 
which proceeds on the costa from tlic base, and diverges to tho disc amt 
returns to the costa, and there again diverges and joins the exterior 
border, which is also testaceous; niomhrano black, with a whitish 
border (Walker). Body long, 8 — 8! mill. 

lleported from India. 

214. Stuachia. SKcrmoKiJV, Walker, Oat. Het. ii, p. 334 (1867). 

Oeliraccons, oval, shining, roughly and thinly punctured, |)ale yel- 
low beneath: head transversely ami linely striated, irregularly Idack 
along the hind border; sides slightly re Hex cd ; tylns hardly extending 
beyond tho juga; rostrum black towards the tip, extending rather be- 
hind the hind coxic ; antoniiiio black, slender, full half tlio lengtli of tho 

» joints from tile first to tho fourth successively increasing in 
lengtli; lirsi luteous, u.xieiiding to the front of tho head ; lifth a littio 
shorter than tlie fourth : pronotum rellcxed on each side along tho fore 
border, with two abbreviated black bands ; fore band containing a j)alo 
yellow callus on each side; hind band slightly interrnptod, ocnisioually 
tliricc interrupted; himranglcs rounded: scutelliim black, with a lute- 
ons transverse, very large, cyaihiform mark ; tip rather broad, boi-dered 
with pale yellow: pectus and nndersido of abdomen with four stripes of 
transverse black spots, the latter with a mcilian stripe of large black 
spots: legs stout; tibiae towards the tips and tarsi piceous : homely tra 
with two black stripes ; first stripe subcostal, excavated on the inner 
side, commencing at one-sixth of the length and extcuiding nearly to tho 
tip, contiguous to the second at its base ; .second much eontincted in tlio 
middle, commencing very near the base, not extending beyond the 
angle of the coriuni; membrane blackish (Walker), Body long, 1>— 9 A 
mill. 

lleported from My sol, Burma. 
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216. STRAcniA PLATYSPII.A, Walkcr, Cat. Ilci. ii, p. 337 (1867). 

Grass-grccn, broad, oval, shining, thinly and roughly puncturod : 
head slightly ochroceous- tinged, transversely and finely striated on each 
side ; three black spots on the hind border, the middle one much larger 
than the other two ; sides slightly reflexed ; tylus extending a little 
beyond the juga : rostrum black, green at the base, extending to the 
hind coxa) : pronotum with an ochraccous patch on the fore part of the 
disc, and one on each hind angle ; six elongated black spots ; two trans- 
verse in front, four between the hind angles, which are much rounded : 
scutellum with two large transverse black spots, on the fore border, and 
with posterior elongated much larger black spots, which arc nearly con- 
tiguous ; tip rather broad ; pectus and under side of abdomen with fivo 
strii»es of largo black spots : legs modcnitely long and slender ; femora 
with some bhusk dots : hcraelytra with throe very large black spots ; 
a])ica1 half of the corium ochraccous ; membx'ane blackish, with a broad 
pellucid border (Walker), Long, 9^ mill. 

Reported from Penang, Tenasserim. 

216. SxRAcnrA pardalis. Walker, Cat. Het, ii, p. ^30 (1867). 

Bright orange-red or luteous, broad, oval, shining, thinly and rough- 
ly punctured, pale yellow or white beneath : head transversely and very 
finely striated, with three black spots, which are connected with tlio 
bhick line along the hind border; an elongated black spot on the tylus, 
which extends somewhat beyond the juga ; sides slightly roile.ved : 
rostrum black towards the tip, extending to the hind coxo) : antenna) 
piceous, mure than half the length of tho body ; 'first and second joints 
bright red ; first not extending to tho front of tho head ; third bright 
red towards the base, nearly twice the length of the second ; fourth a 
little longer than tho third and a little shorter than the fifth : pronotum 
with six elongated black spots, which- arc partly bordered with pale 
yellow or wholly bordered with white ; first and second sjiots transverse 
on the fore border ; tho other four near the hind border ; a black dot on 
each hind angle, which is rounded ; sides slightly reflexed ; pale yellow 
or white in front : scutellum broad aud pale yellow cv white at the tip ; 
a curved red band, pale yellow on each side whore it joins tho fore 
bonier, sometimes wholly white ; a slen lor red stripe, pale yellow to- 
wards the tip or wliolly white : pectus witli six stripes of quadrate 
black spots : abdomen above black with pale yellow spots on the con- 
uexivum under side with two rows of large black spots on each side, a 
black dot on tho second segment, au abbreviated black baud, which is 
excavated on the hind border on tho third segment, and another on tho 
foui'th, a large black spot on the fifth, aud a transverse smaller one on 
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the Bistli : Icpfs red, stout : licmelytra with throe larj^e black 

8])ots ; a lanceolate black streak on the hind border ; nicmbriiuo bi'Own, 
witli a pellucid border (Walker). Body lon^', mill. 

Rciiorted from Bouru, Hong-Kong, Siam, India. 

217. Stracuia velata, Walker, Cat. Het. ii, p. ,*121) (18(57). 

Orange, oval, Bhining, thinly pniictuml, pule yellow benoiiih : head 
smooth ; sides slightly roflexed ; jnga and iylus of equal length : ros- 
trum pale yellow, extending to the hind ct)x«5, tip black: antcMinie black, 
11 little more than half the length of the body ; first joint orange, not 
extending to the front; .second shorter than the third ; fourth iiineh 
longer than the third, as long as the fifth : pi*onotnin with eight elongat- 
ed ciiieroous-groon spots ; two ti'ansverso on the fore bordi'r ; the otlier 
six fonniiig a band between the hind angles, which are inucli iMmndcd: 
scntolhim which is i-ather broad and exiends beyond the angle of tlio 
coriiuu, pale yellow towards theti]); four large elongated ciiiereoiiK- 
grecMi .spot.s ; two tmiis verso on the fore border; two lanceolate : pectus 
and underside of abdomen with two rows of green dots: legs f)aln 
green; tips of the femora ochraccous ; tarsi and tips of the iibiio 
tawny: hemelytra with a cincn*ons-green subcostal streak, and wit.li 
three largo ciiioroous-grcea spots, the third joining the streak ; mem- 
brane brown (Walker). Btxly long, mill. 

Rejiorted from N. India. Like S. variUy in structure. 

218. Stracuia iiei euosptla, Walker, Cat. Ilet., iii,-i». Ii:!! (18C»7). 

Ochraccous, oval, broad, stout, shining, coar.sely and thinly piine- 
inred ; beneath pale yellow : licad with three black spols on the ])(»sle- 
rior margin, a black dot in front on the tylus wliieh extends .a little 
beyond the juga; sides slightly refiexed ; rostriini bljick, oehraceoiis at 
the Ixase, extending a little beyond the last coxte ; aiitennjc bl;n*k, 
slender, 1-2 joints oehracedus, first not reaching tlic fnmt of tho head, 
third very much longer than the second, ochraceons at tho base : pro- 
notum with four largo black spots on the ])OKterior margin, .space in 
front on each side smooth, ])alo yellow, including a narrow transverso 
black spot; angles much rounded : the intermediate black sprds of tlio 
proiiotiim continued on each sichi of tho ba.so of the sciitulliim which ha.s 
also two very broad black streaks coiivcjrgiiig liindwai’ds, ap(?x bread, 
rounded ; two rows of black spots on each side of the pectus : abdomen 
beneath wdth tw’o snbmargiiial rows of black spots : heiiielyti-a willia 
broad black streak extending along the posterior margin and curved in- 
ward at the ajwx, and a largo black coslal sptit : menibrane black, 
bordered pale cinereous (Wnlkrr). bong, 8.J mill, 

Reported from Siam. , 

p 



66 E. T. Atkiusou — Notes cm Trtth'au RliyncTiota. [No. 1, 

Div. HOPLISTODEUAUIA. 

Rfcal, En. Ilcin. v. p. 01 (1870). 

a . — Entire orifices inar|^'ned ; or anricnlatoly margined ; or, gene> 
rally, extended in a margined fiirroAV, closed at the apex, or in a con- 
tinnons ridge : venter generally tubercul.ated at the base or spinose. 

h. — Anterior latoi*al margins of pronotnm entire, unarmed, gene- 
rally distinctly reflexed, or narrowly elevated and callous, rarely obtusely 
rounded. 

c. — Mesostetliinm with a ridge generally slightly, or not so highly, 
clevatc'd, everywhere equallj^ l'*gli : this lidgo rarely entirely, or ante- 
riorly strongly, elevated and coni[>rcssed, and, very rarely, freely produced 
between the first pair of coxa?, and, if so, then cither the tihijo are siil- 
ca.ted above, or broadly flat and margined, or the venter is fnniishod at 
the base Avith a freely poi*rcct spine, or tlic ridge itself is deeply sulcatcd, 
or the punctures on the head arc arranged in longitudinal rows : apical 
angles of sixth abdominal segment very mrely produced in a largo 
acute tooth ; sixth ventral segment, in 9 , obtusely and not so deeply 
sinuated at the apex. 

d. — Jjatoml angles of the pronotnm i>roducod in a spine or acnini- 
iiato process, or sinuated at fhe apex, antcrioi* lateral margins vary ob- 
tuse, rounded, convex : pronotnm anteriorly Icvigalc, or sparingly punc- 
tured ; Avitbiu the sometiines cuillous antennor margin, furnished Avith a 
row of punctures, generally regular: entire bueenlo) rather clovaf-od, 
often higher posteriorly, abruptly clcA^atcd and soinetirncs somoAvliat 
lobate posteriorly, there not gradually loAvcr and OA'ancseent : sentolliim 
broad beiiind the frena Avliich do not extend beyond tlio middle of tlie 
seutollum : venter neither ridged nor furroAA'cd, second segment without 
a spine or tubercle in the middle ; second joint of the rostiMim not 
longer than the two apical joints taken together, gcnemlly short : fur- 
row of the orilices elongate, A'arying in length : sc irtellum levigate on 
the basal angles, or marked by a pale, levigate, callous spot : proiiotiiin 
anteriorly and the head strongly declinofl, sometimes perpendicularly : 
feet pale, not spi’inklcd black, raioly streaked Avith black : punctures on 
tlio head arranged in simple, parallel, longitudinal roAvs. 

Genus Alcimus, Dallas. 

List lloiii. 1 , p, 218 (1851); Stal, Ofvers., K. V.-A., Fork., p. 511 (18G7) ; En. 
Horn. V. p. 61, 88 (1876). 

Head short, somewhat triangular, rather broader across the oyes 
than its length, with the lateral margins strongly indented before tho 
eyes ; the tylus jmssiug the juga, making the head rather ix>iuted in 
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front : eyes prominent, semij»loboso, truncated posteriorly in a 8trai«:lii 
line ; ocelli miniito, flat, placed close to the eyes : antenna^ about as 
long as the head and pronotuni, rather slender, of five joints ; basal 
joint short and stout, not reiudiing the apex of the hcail ; second joint 
shorter than the third, about CMjiial to the fifth ; third joint longest ; 
fourth longer than the second ; anioinnieruiis tubercles very proniiiieiit : 
rostrum reaching the posterior coxa', inserted about the iiiiddle of the 
head ; basal joint reaching the anterior coxro ; second joint longest, as 
long as the 3 and 4 together; 3 and 4 about equal, nearly as long as tho 
first: body broad, rather flat above ; pronotum anteriorly and the head 
rather perpendicularly inclined ; tho lateral horns of the ])roiioturn eurvcjd 
ui^vvards and a little hind wards, acute at tho apex, with a small tooth 
on tho anterior margin at a short distance fi'oni the .apex, and with 
seven furrows, namely, two on tho upper sni*racc.*, three on tho lower, 
one on the anterior and one on the ])osterior margin : sen tell um very 
long, nearly reaching the a]>ox of tho body, not much nari’owed towards 
tho apex, and with tho lateral margins straight ; frena short; mosos- 
tethium furrowed : coriaceous portion of the hcinolytra with tho inner 
in.argin very short, not reaching beyond tho fourth part of tlio length of 
tho scutellum ; tho .apical margin, on the contraiy, very long, produced 
along tho margin of the scutclluni to within about ono-fonrth of its 
length from tho apex, thou suddenly rounded olT ; membiiino with 
longitudinal veins : base of the abdonn'ii and storniim unarnu'd : legs 
modcr.ate ; femora tumescent beneath towards the apex ; tibiso above 
distinctly furrowotl ; tarsi 3- jointed ; second joint shortest ; apical joint 
as long as the tirst and second together {Dnlhin), 

2ly, AiiCnu’s CORONATUS, Stal. 

Alcimnx rnmnafui,, Slal, En. Hum. v, p. 88 (1870). 

9 . I’ale flavescenti, above obscure and ratlior densely sprinkled 
with black piinotiires which .are also cinctured lihick : lateral horns of 
pronotum lovigaio, margijiod anteriorly by a fine wrinkle or riilgo, .abbre- 
viated near tho apex : head piinctiilate, with subhasal spot and angu- 
latcd lino beginning at tho eyes and produced towards tho apex, tes- 
taceous : pronotum marked with a smooth anterior band, posteriorly 
branched, flavcscent, punctured within tho black .anterior margin: 
Bcutcllum sprinkled yellow, marked at tho basal angles witii a levigate, 
flavcscent spot : pectus punctured hero and there, adorned anluriorly 
with a smooth, flavcscent spot: venter smooth, adorned with asfroak 
which is contr.actcd in tho middle of the segments, also with black 
latei-al bauds which arc piuictiired : feet streaked with black ; aiiteiiiue 
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testaceous, uhscure towai'ds the apex (Stdl), Long, 8; broad, 5^; exp. 
com. pron., 10 mill. 

Ueporied from tho Deccan. 

220. Alci.mU8 flavxcornis. Distant. 

Alriiiiua Jlnrivornifty Diai., Trans. Knfc. StH>. p. 3i9 (188^). 

Head black, with tlirco median lines on anterior half, a linear spot 
near the base, and a similar spot in front of each eyo, yellow ; anleniino 
fuscous-brown, 2-3 joints subeqnal in length and longest, fourth shorter 
than the tliird and longer than tho tiftli : rostrum dark castaneuns, 
extending beyond tho last coxa) ; pronotum very dark obscure oehraceous, 
thickly covered with coarse, dark punctures, anterior fourth black, with 
five yellow spots, situate one on each lateral margin, and three median 
angiilated spots, two near anterior margin and one between and bidiind 
them, apical angles widely produced laterally and npw'ardly, their apical 
thirds yellow, e.\treine apices black : scutollum and coriiim dark obscuro 
oehraceous, darkly and coarsely punctate, irrorated with levigate yel- 
low markings, and tho scutollum with two largo, yellow, levigate si)ots 
near tho basal angles : ineinbraiio fuscous, ape.v paler : head and pros- 
tethium beneath as above, with two fused yellow spots on eaedi side of 
tho eyos, tho apiees of tho proiiotal angles yellow as above : meso- and 
mota-stethiiim and abdomen beneath, oehraceous ; the sutures, a row of 
sublateral streaks and a median longitudinal baud to abdomen, blackish : 
legs dark castaneous ; femora more or loss streaked yellowish (Di *•«.). 
Long, fi-l) ; exp. angl. prou., 10-12 mill. 

llcported from Sikkim (niihi). 

Genus HorLisTOOEUA, Westwood. 

Ilopo, Cat. IlcTTi. i, p. 18 (18 ;j 7) j DuIIsib, LihL lloni. i, p. 191 (1851): Wnlkor, 
Cat. Hot. ii, p. 2G.5 (18G7) : Stal, OlVors. K. V.-A. Fijrh., p.. 510 (18(17) : Fn. 

V, p. 63, 88 (1876). 

Body short, stout ; usually as long as broad : licad smooth, not 
punctured, unless at the base : pronotum sparingly punctured, inclined 
anteriorly, levigate, punctured within the lateral margin, spins of tho 
lateral angles stout, acuminate : scuicllum broad behind the freua 
which are short, transversely convex, especially anteriorly, depressed, or 
Boinowliat so, at tho frena, and furnished with a row of punctures ; ex- 
tending beyond the half of the body and rounded posteriorly : antonmo 
shorter than half the body, 5- jointed, first joint short, second and third 
joints equal, longer, the fourth and fifth joints equal, longer and stouter : 
corium and scutollum of e(][ual length, or somewhat so ; membrane with 
seven longitudinal veins : feet simple ; tibiin rounded. 
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221. HoPLiBTODfiitiL viRESCENs, Dallas, 

Ilnpli^ttndrra rrrcHcenHj Dallns, Liat, ITom. i, p. 217 (1851) ; Walker, Cat. Ilet. ii, 
p. 205 (1807) ; Stal, Kn. TTum. v, p. 89 (1870). 

(f. Head orange yellow, brownish towaids the vertex, AvhicJi is 
sparingly panetiired : proiiotiim very pale yellowisli green, r.itlier thick- 
ly i»nT)ctin*o(l with hvown, with two j'ellowish brown spots near tliG 
anterior margin ; the laloriil spines not V(M-y long, nearly liorizontal, 
aciito : seutellinii testaceous, the basal ])ortioii very sparingly, tho 
apical more closely, jniiictuml with brown ; the base with f!)iir brown 
spots : beinelyti'a ]>alo yellowish greem, raihei* linely ainl not thickly 
punctured with brown; nieinbnine transparent: abdonieu beiicalh palo 
greenish yellow, rather thickly pnuctureil, tho punctures brown on 
each side of the disc, on the middle of the hast segment, and on tho 
anal plato : pectus palo yellow, punctured with hrowu : legs palo 
yellow, with tho apices of tho tihiro and tlic basal joints of tho tarsi 
bmwiiish : rostrum yellow, with the tip hlaek : aiitoniia) yellow, with tho 
twoapic.T.1 joints fulvous (Dallas). Long, 9-10 mill. 

Kuported IVoin N. India. 

222. lloriiisTonKUA ixctsa. Distant. 

Jlopl!:itoth'ra inrisa, Disl., Trans. Eul. Soc. p. Jill), t, 12, f. I) (18S7). 

Allied to IF. h^sfaeotiy Westw. Otdimeeous with brownish tints : head 
finely and sparingly jinnctato : anteiiute oehracoous, becoming darker 
towanls the apex: proiiotiini sparingly hut coarsely iniuelate, tho 
lateral angles produced into robust, Biibacuto sjiiiies, the apices very 
slightly rellcxed hindwards, and with a notched tubercle l)eneatli at 
about half their length : scutelhini with the basal Inilf very si>aringly 
but coarsely punctate, the apical half thickly punctate : eoriiim coarsely 
and irregularly punctate : mciuhraiio pale 1i} aline : body beiieatJi 
ochrjiccous, with a sulJateral row of castaneous spots on each si<le : 
legs palo liiteous; femora aimulated brnwii »icar the apex: rostrum 
ochraccous, apex pitchy and extending a little beyond the last cox;n : 
2-3 joints antenuiX) subcnpial in length, apical joint longest (DisL). 
Long, 8 ; exp. aiigl. pron., 9 mill. 

Reported from Muugphu (Sikkim), Assam (railii). 

Genus BoTiAca, Walker. 

Cat. Het. ii, p. 251 (1867). 

Body elongate-elliptical, rather Ihxt, thickly and minutely punc- 
tured : head lanceolate, much shorter than the pronotiim ; juga extending 
luueh beyond the tylus, slightly uotclied on the outer side, terminating 
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in two spines : eyes not prominent : rostium slender, extending to tlio 
hind coxto : antonnoD slender, about half the length of the body ; joints 
successively increasing in length : first not extending to the apex of the 
head : pronotum with a small oblong ringlet on each side in front, 
connected by a streak with the margin, which is slightly cronulatcd ; 
anterior angles prominent ; hind angles rectangular, slightly prominent ; 
scntellum attenuated towards the tip, extending rather beyond the angle 
of tho corium : ventral segments slightly arched : logs slender, rather 
long ; tarsi three jointed : membrane with five longitudinal veins, of 
which tho subcostal one is forked (Wal&er). * 

223. Bolaca unicolor. Walker. 

Bolaca unicolor. Walker, Cat. Hot. ii, p. 251 (1867). 

FcriMiginous, hardly pale, but more shining bennath : anionnro 
piccous towards the tips : mcmbi'ano cinereous, with ferragiuous veins. 
(WaU'or). Body long, 15. j mill. 

Bei^orted from N. India. 

Div. Catacantuaria. 

Eu. IToin. V, p. 62 (1876). 

ii, h, c. as in I)iv. Unpl intoderaria, (p. 66). 

d. — Lateral anglc.s of ]n’ 0 !iotiiiu rarely spino.so, or prodneod in a 
long process, if so, the basal angles of the seiitelliini are without a 
levigate spot ; or the venter is spiiio.se, or tuberculated at the base, or 
furnished with a broad, obtnse, rounded ridge, anteriorly furrowed ; 
or the l)laek punctures on tlie head are arranged in simple and parallel 
longitudinal rows : frena, generally, extended behind the middle of the 
scutellum. 

e. — Geiiicuhr, entire tarsi, or at the apex, gcnerall}', moreover, entire 
feet, or a great ])art, black ; antennos black, basal joint rarely flavea(?ent : 
rostrum generally entirely, or almost eiilircly, black, very rarely with tho 
greatest part, flavcsccnt : entire mcmbi'ane or the greatest part, black, 
or brassy block : margins of head, at least partly, usually refloxed : body 
generally large or modemte, usually yellow, pictured red and black. 

Genus Catacantiius, Spinola. 

Ess. p. 352 (1837) : Am. & Sorv. Hist. Nat. Ins. Hum., p. 141 (1843) : Dallas, 
pt., List Horn, i, p. 196 (1851): Walker, pt.. Cat. Hot. ii, p. 351 (1867); Stal, Hum. 
Afric. i, p. 188 (1864) ; En. Horn, v, p. 62, 89 (1876). 

Body ovate, beneath moderately convex : head proportionately 
small, flat, margins slightly elevated ; juga and tylus of equal length ; 
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bacculfo reaching somewhat the baso of the head, moderately elevated : 
antenniferous tubercles almost entirely visible from above, unarmed : 
eyes globose, sessilo : antennas 5-jointcd, first joint extending slightly 
beyond the npex of the head : rostrum moderate, first joint somewhat 
on a level with tho bucculm posteriorly, second and third joints about 
equal : anterior margin of prouotum slightly elevated, anterior latoml 
margins acute, refl*ixed or foliaceously dilated : scutclliim rather naiTow- 
ed posteriorly, frena extended bc3’ond the middle : membrane extending 
much beyond the apex of the abdomen, veins niinierous, simple : musuHto- 
tliinm carinate : abdomen broader than tho Iierncly^trsi, flattened out at 
the sides ; venter at the base unarmed, or spinoso, or tubereuhito : feet 
somewhat long, tibiaa distinctly sulcate above, first pair soiuotimes slightly 
dilated externally (Stdl), 

224. CATACANTnrs incarnatus, Dmry. 

Cfitarnnihwt tnearnatu<it Dallas, List TTom. i, p. 190, 270 (ISSl) ; Walker, Cat. 
ITcrn., ii, y». 331 (1807) ; Htal, OlVors. K. V.-A., Fi>rh., p. G32 (1870) ; Kn. TFein. v, 
p. 89 (1870) : Distant, A. M. N. IJ. (5 a.) iii, p. 45 (1879), ami xi, p. 109 (1883) ; J. A. 
S. B. xlW!i (2), I>. i? (1H7!I). 

Var. CimnK inrarnatnSf Drurjy Til., ii, p. 07, t. 30, f. f> (1773): Tlinnbcrg, 
Nov. Ilia. Spec., ii, p. 40 (1783) : Sloll, Piiiiaisrs, p. 1 i, t. 2, f. ID (1788). 

Cim’Jt ni>jrlin'>(y Kabricius, Eiit. p. 710(1775) ; Spec. hia. ii, p 353 (1781 ) ; 
Mani. Inn. ii, ji. 291 (1787); Eul. Syafc. iv, p. lOO (1791) : Wolff, Ic, Ciin. i, p. 11, 
f. 11 (1800). 

Ciiupc inelannpun, Crmelin, etl.y Syst. Nat. i, (4) p. 2149 (1788), 

Edcusn 'iiitjripi'Kt I’ubr., Ryat. llhyii". p. 1 JU (1803). 

ronfutoma niijripciiy St. Farg. and Sorv., Eiic. Mt'tli. x, p. 53 (1825). 

Cotticanlhu'i inr,<irnaf hh. Am. and Sorv. ni«i. Nat. Ina. Ifoin. ]>. 11-2 (1813). 

Var. h. CimojB anraufin>j Sidzor, Gcsch. Ina. p. 90, t. 10, f. 10 (1770) ; Fabri- 
cina, l\laid. Tns. ii, p. 290 (1787) ; Knt. Syal. iv, p. 105 (1791) ; Stoll, i’linuisea, p. 29, 
t. 0, f. 39 (1788). 

EiU‘t>iia a u ran fitly Fabr., Ryst. lllij'ng. p. 149 (1803). 

Ciincx anrnntins, lliirm,*llamlb. Ent. ii, (i), p. 305 (1835). 

rentiifnma anrantianiniy Jllanch. IlLst. N:it. Ins. iii, 29, IJoni. t. 0, f. 4 (IStO-Jl). 

CUtlacauihns auraiitiimy Am. & Serv. ilist. Nat. Ina, llcm. j». 112 (18 Iii). 

Var. n. : — Large ; head, black, glabrous ; pronotiim sanguineous, 
apex and margin blackish: scutclliim largo, rufous, deep black at t lie 
base, but the black colour does not reach the sides : hemelj^tra smooth, 
bhack, with a largo reni form, sanguineous spot: wings deep black: be- 
neatli yellow with a canoilescont spot on the pectus : abdomen at tho 
base and with a spot on each side of each sogmont, cmrulesccnt : rostrum 
and feet, black ((7. nifjrqfes, Fabr.). 

Above sanguineous ; head, nan’ow anterior margin of pronotuni, 
auiciino} and feel., shining black, more or less bronzed : two black spots 



72 A. Miikliopadliyay— Diyerf'ti^taZ Equattmia of Trajectories, [No. 1, 

at tlie base of the Bcutellam ; one similar spot, oblongf and transverse 
on the disc of each hemelytrum : body beneath yellow with a black 
bronzed spot on oach side of the mesostethinm ; a narrow band of the 
same colour at the base of the venter, and a row of five similar spots on 
each side ; the abdominal point reaches only the insertion of the inter- 
mediate feet (0. incarnatns^ Am. h Serv.). Lonpr, SIS — 30 mill. 

Var. h, : — Large ; head with antennm deep black ; pronotum orange, 
with tho anterior margin deep black : sen tell urn orange, immaculate : 
hemelytra orange with a median fusoons spot : wings fuscous : margin 
of abdomen variegated with orange and black : feet deep black (0^ 
aurantius^ Fabr.). Long, 25-.30 mill. 

Var. c. ; — Scntclhim, hemelytra and pectus immaculate. Ceylon. 

Reported from Corea, .Japan, Java, Sumatra, Homcjo, Siam, Malac> 
ca, Singapore, Teiiasscriin, Ceylon, Madras, Bombay, Bengal, Pondicher- 
ry, Sillniit, Assam. The Indian Museum has siieeimons from Tenasserirn, 
Assam, Sikkim, Ciilciitta, Karachi, Malabar. Varies in colour from <a 
sordid yellow, to orange and a bright maroon red, with and without tho 
black spots. 


II.— A Oonoral Thoorom- mi the Differential Dtinatumn of Trajecforics^ 

— By Asutobh Mumiupaduyay, M. A., F. R. A. S., F. R. S. E. 
[llccuiveU November I7tli j — Kinul December 7tli, 1887.J 

CONTKNTS. 

§. 1. Tiitrodiietion. 

§. 2. Stsitoriioiit .and domoastrnHon of the tlioorom. 

§. 3. Applii'sitioti of tlm theorem to MaiiiardL's problem. 
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§. 1. hUroducHon. 

In a paper on “ The Differential Equeation of a Trajectory,” which 
was read at the last May meeting of tho Society, {*fnnnial, 1887, Vol. 
LVL, Part. II, pp. 117 — 120; Proceedinysj 1887, p. 151), I pointed out 
that Mamardi*s complicated solution (reproduced by Boole) of the pro- 
blem of determining tho oblique trajectory of a system of confocal 
ellipses, was equivalent to a jiair of remarkably simple equations which 
admitted of an iutei'csting geometrical inter 2 )retation. Believing, os I 
firmly did, that every simple mathematical result could be established 
by a correspondingly simple process, I naturally thought it worth while 
to re-examine the whole question, to see if the very artificial process of 
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Mainardi, by no means less complicated than liis result, could bo niatLM'i- 
ally simpliilod. I was, thus, led to the following very gcuoral thoorcin, 
which it is my object iu the present paper to establish and illustrate, 
and, which shews that whenever the coordinates of any point on a curvo 
can bo expressed by means of a single variable parameter, the coordinates 
of the corresponding point on tho trajectory may be similarly expressed ; 
and, as an immediato corollary to my theorem, I have pointed out tho 
relation which connects it with the theory of Conjugate Functions.* 

§. 2. Thforrm. 

Theorem. — If the coordinates of any point on a curve are expressed 
by means of a variable i)aramcter 6, by ilic two (^piatioiis 

whero a and h arc two arbitraiy constants ; and, if wo seek tlio oblique 
ti'ajectory of tlio system of curves obtained by varying a and />, snbjijct 
to any condition wliicli can bo analytically represented by means of a 
parameter as equivalent to tlio system 

. « = >'’1 (<!'> ^0. 

where h is a known constant ; the coordinates of the eon’espondiiig point 
on the trajectory are given by the system 

x=/, {<), F, 

Y=/3 7,)}, 

where iff is given as a funclioii of 6 by tlio dilTerciitial ecjuatioii 

(Ilf/ n Ij 

where w=faiia, 

a being the angle of inlorscetion of tlio curve and tho trajeetor}^ and 



~,ie ,1^ 

N-'V. ' 1 ^ 

fW dip dO dip' 

To establish this theorem, let us first fix the idi'as by confining our 
attention to one definite member of the given family of curves as well as 
to one of the trajectories ; then it is clear that llio common point of inter- 
section of the curvo and tho trajectory, may be arbitrarily rogaided as a 

• Fur a full aiuilysis of this prijior, see the for 18S7. pp. 250-251. 

lu 
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point', either on the one, or on the other ; and, from each point of view, 
tho coordinates satisfy two entirely difFerent equations, though their 
actual values are the sjimc in both cii,ses; hence, if tho coordinates of the 
poiut, regarded as a point on the curve, be furnished by the system 


( 1 ) 

( 2 ) 


and tho trajectoiy is obtained by varying a and b subject to tho limi- 
tations 


a = Fi(.|.,70, (3) 

6 = F„(^,70, (4) 

tho coordinates of the corresponding point on tho tiajcctoiy must bo 
obtained by substituting in (1) and (2) tho values of a and h from (3) 
and (4), viz, we have 

X=/i (5) 

Y=/4fl,F, (.^,/Oj (C) 

In tho next place, we have to determine \fi as a function of 0, and this is 
ensily obtained from tho condition that the trajectory intersects the curve 
at a constant angle a. Now, it is well-known that 

ibj t/Y 
dX 


are the trigonometrical tangents of the angles wliicli tho tangents to tho 
curve and to th(» tnijoctory, at their common poiut of intersection, make 
with tho axis of a? ; hence, if n = tan o, we have 


dx dX 


1 + 


dy dY 
dx dX 
dy dX tlY 
. dO dO dO dO 

' iJ^tlX 'f/y <(Y' 

(W d0 ,10 ,10 


( 7 ) 


Bemembcnng that in differentiating X and Y with respect to 0, we must 
regard ^ as a function of but not so in the case of x and y, we have 
dx dfi dy dfq 
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wLich lead to tLo values 

iJl ilX. _ilx ilT 

iie tie tie tie 

_ f (if\ tij\ ^ tif^ tif.^ ) 

tWy titp tie tie ti\j/ j 

!ll — !!J 

<16 <10 '<16 <I6' 

= ('V^\^Ar(''''A''xit f 'Hi ''6 4. '!h 'lb. 

\tio) \tie) tie \ tie t/^ tie »/i^ 

ITonro, piiltiii^ 

<“> 

'Ibj-'lh i>\\ 

<16 <l<i, ^ ,16 .lij, '■■■' 

Ti(- 'll) 'll -'lb 'Hi (10) 

<16 ,1,1, ,16 <t,j,’ ^ ' 

WO have liiially, from (7), lliu i'(|iiafiou 

<l±-_liHL- (11) 

<16 ' 

wiiioJi is exactly tlio llioorrm oniiiiciatod above. 

Tfc may Jiol. bo alt(\<^('lbnr nnpruliiablo to note that tlio trajoetory is 
(bdonnluctl by two <jon(litioiis, lo’s., in the lirst placi*, wo ha ve t«» va,ry 
tlio coiLstaiits in a dolinilo niaimor ; and, in ibo second place, the trajiiotoi’y 
is to intoi’hoct tbo curve at a f'iveii aiiL^lo; the lirst of J.lieso eomlitinns 
leads to the actual values oC tlio (mordinatus of any [loinl. mi I be trajec- 
tory, fiirnislicd by (r>) and ((>), while tbo second condition determines 
the relation between e and ^ wliicli enter into the vabios of those coor- 
dinates. 


§. 3 . /Ipp/Zctt/ma it) ]\faiHJtrih?s Vruhloui. 

Example I. — fn order to test t.he ])ower and ,i^eni*ralily of this 
ilieorein, we shall apply it to solve Maiiiardi’s ])r»)bleni of di'terminin^ 
the obliipie trajectory of a system of confocal ellipses. 'J'he ]irimLtive 
ellipse being 




(Id) 


we got the coufocal system by varying a and h subject to the condition 

ti *-62 = //.2 (i;]) 


riie coonlinates of any point on the ellipse, are given by 

.f = ti cos 0 , 
li~h f;in 
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while the relation between a and h given in (13), is equivalent to 

a = % cosh 
h = h Hiiih 

SO tliat, the coordinates of any point on the trajectory are given by 

Xz=h COB $ cosli (14) 

Y=.fi sin 6 sinli ijf. (15) 

Again, to detormiiio the relation between 0 and we have 
/j = h cos 6 cosh \[r, 

= h sin $ sinli xf/, 

which lead to the system 

= — A sin 0 c«)sh i/r, 
ilu 


h cos 6 sinh 
h cos 0 sinh i/r, 
h sin 6 cosh 


lixj/ 

and, these give 

L = /<* (sjii^ 0 cosh* i^ + cus* 0 sinh® ^), 

M = 0, 

N = //.* (sin* 0 cosh^ cus® 0 sinh* »/r), 
so that, the dilYercntuil etination (11) becomes 

ilxb 

whence, ^ = w(A+^), 

where A is the constant of integration. Substituting in (11) and (15), 
Avc sec finally that the coordinates of any point on the ublicpio trajectory 
of a system of confocal ellipses, are. given by 

X = A cos 0 cosh n (A+ B), 

Y = A sin 0 sinh n (A + 0), 

which is exactly the system of equations to which Mainardi’s result was 
reduced in my former paper, and geometrically interpreted there. 


§. 4. Other aiyplimlions of the The we m. 

Example II. — To find the oblique trajectory of the system of 
confocal hyperbolas 

«« + A» = A». 


where 
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Tho coordinates of any point on tlie hyperbola ai'e givou by 

xsz a cosh 0, 
y=ih sinh $, 

'whci’O az=ih cos 

& = sin ifr, 

80 that the coordinates of any point on tho trajectory arc given by 
X = cosh 0 cos 1 ^, 

Y = h sinh 6 sin 
To determine ^ as a function of d, we have 

= h cosh 0 cos l/r, 

/g = k sinh 0 sill 

wlioiico 

sinh 6 cos 
(Iv 

~=h cosh 0 sin 
do 

=i’-h cosh 6 sin d/, 
d\f/ 

-{'f = h sinh 0 cos 0 

dxff 

L = /t* ^siuli* 0 cos* i^r+cosh* 0 sin* 

M = 0 

N = — 7i* Jsiiih* 6 COR* i^+cosli* 0 sin* ^ j 

Tlio dilTercntial equation (11) becomes 

iU 

Je “ 

BO that \lfzzn (\ — 0), 

whore, of course, A is a constant different from the A in tho solution of 
Mainardi’s problem, 'rtie coordinates of any ptjiiit on tlie oblique 
trajectory of a system of confoc{il hyperbolas arc, therefore, given by 
X = 7i cosh 0. cos n (A — 6). 

Y =zh sinh 0. .sin n (A — 0). 

If wo put 

fb 

<? = A - — , Xn = --fij 


and, therefore. 


these equations may be written 


X = 


I 


h cos cobh - 
Y = - 7/ sill f. sinh ~ fp. f ^), 
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wliich system is slightly different from what has been obtained above as 
tlie solution of Mainardi’s problem ; but the eejuations are obviously 
ca})able of a geometrical interpretation closely analogous to what is given 


in my former paper. 

If wo had to obtain by the ordinary method tho oblique trajectory 
of a system of confocal hyperbolas, we should have to eliminate a and b 
from the equations 


a* 


1, = 


X ny 
Jy ^ _ a* 6* 

nx y' 

Tho result may be expressed in tho form 

[(»* - y) +(•» - «/^) ?]{(»+ »‘y) +(«'»+ y) p } 

zzk^ (a+p)(l+w/)). 

But, it is surely no agreeable task to have to find the actual equation of 
tho tiujectory by integrating this differential equation. • 

Assuming the expressions for tho coordinates of any point on tho 
oblique trajectory of a system of confocal ellipses, it is easy to write 
down tho expressions for tho coordinates of any jmint on tho obliipio 
trajectory of a system of confocal hyperbolas. Consider the point of 
intersection of an ellipse and its trajectory, and draw through tins point 
the confocal hyperbola ; then, since tho ellipse and hyperbola cut each 
other orthogonally, the trajectory, which intersects tho ellipse at an 

angle a, will intersect tho hyi^erbola at an angle ^ + aV in both cases 


measuring the angle of intersection in tho same sense ; tho trajectory, 
therefore, is also the oblique trajectory of tho confocal liyperbolas (at an 

angle g + «), and the coordinates of any point on it, as such, will. 


therefore, bo obtained by writing tor ti ( = tan a), - -- 


( = tou J+«]) 


Example III- — To find the oblique ti-ajectory of a system of para- 
bolas which have a common principal axis and which touch each other at 
their common vertex, and, tho equations of which are, accordingly, 
obtained by varying a in ^ 

7/* r= 4tax, 

The coordinates of any point on the curve are given by 

iT = ri tan* 9y 
y 2a tan 0, 



1888.] A. MukhopadLyay— Diyemt/iaZ Equations of Trajectories, 79 


As the two constants of the general theorem nro hero equal, the coordi- 
nates of any point on the trajectory are given by 

X = ^ tan* 0 
Y = 2 ^ tan 0. 

To determine ^ as a function of 61, we have 

z= l/r tail* 0 
/g = 2 ^ tail 6, 

which give 

— 2 0 tan 6 sec* 

ilO 

^ »ec* 0, 

(llj/ 

^ = 2tai.^. 

itljf 

so that wc liavo 

• I j = 4 «/>* sec® <9 

M = 2 ^ tan 0 see* (2 + tan* 0) 

N = - 2 i/. tan* sec* 
and the diiTcrcntial e(|uatiou for ij/ becomes 
fjj/ _ _ 2// ij/ see^ 6 

dO "" tan 0 (2a + tan 6t + /t Uiii* (>)’ 

This may be written 


d^ 2a sec’*' 0 d B 

ij/ ” tan B (2?^ -jr tan B + ii tan* Of 
which, by putting bin B=z, reduces to 

^ z (2a+-r+?i-5*) 

or, 

dxj/ dz _ 1 (2uz-\- L) dz 

Ij/ ~~2in^z + uz^ z 2 + 

Tntcgmtiug, wc liavc 

iZr 8 - 2/i*r+l— \/l- H/i,® 

logf=: _ log - -J 

2^/l-8a* 2w^ + l+\/l-8a» 

- log z ' J log (2a+^+w-?*;, 

which givcif 


3 _ 

f2Mtsm^+l-V^ i “S//»|2 \/r^ K/A 

bin B v/(-bi + tau B-Vn tan* B) |^2a tan 
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This holds so long as ^ 1, or, if a be the angle of the trajectory 

If tan a be greater than this valne, the corresponding value of if/ will be 
still more complex, but may easily be found. In the pariiculai* case 
where 

tho difCerontial equation for ^ reduces to 

'it -3 /I — 

ij/ ^ (5f+-V^2j* Z 2?+-v/2 

Integrating and substituting for wo have 

-3 ^2 

il> tan e (tan fl+v'S) = e ^+V'‘2. 

If the orthogonal trajectory bo required, the expression for ^ admits 
of considerable simplilication, for, then wo have tb = oo , and the diirei*eu- 
tlal equation for ^ becomes 

dif/ _ ilz ^ z dz 
flj 

which on integration leads to 

log t = - log «- i log ( 1+5 


or, ^«(l+* s*)»=X, 

which, by putting = tan reduces to 

/a 

r= 


tan* 6 (2+ tan* $)' 

The coordinates, therefore, of any point on the trajectory are given by 

I. xA 2X*tan*^ 

X»= ^tan*fl=^-j-^, 
fix* ' 

which ensily shew that tho trajectory is the ellipse 

2/‘* + 2a-* = 4A*. 

Example IV. — To obtain the oblique trajectory of a pencil of 
cophinar rays indiating from a point, and whose equation is, therefore, 
obtained by varying a in 


y = ax. 

First MetJiod, 

The coordinates of any point on the line arc given by 

y = ae. 
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BO that the coordinates of any point on the trajectory aro 

X = tf, 

whore, to determine ^ as a function of wo havo 

ft = 

which furnish the system 

^=1, 

dO • dO 

and by virtue of these, wo havo 

L = l+^* 

M = ^^, 

N= -d, 

whence, the dilTcrential equation for ^ is 

dij/ _ nh _ M (1 + 1 ^*) 
dO N — 'a M 6 — 7t0 tp 

which gives 


Integrating, wo get 


l+n\lf dO 


tan ' ^ iog (l+i/^*) = - log 


which easily reduces to 


0 = 


— t{in“' ^ 


VTT^'' 

Hence, iinally, the coordinates of any point on tho trajectory are given by 


1 


X = 


^ taii“^ ^ 


Y = 


V^l + 0* 


1 + ^* 

It is not difliciilt to shew tliat these values lead to a well-known result ; 
fur we have 


x = '^ 


— - taii“* 0 


and 


(X^ + Y*)** =\c 


11 
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Transforming to polar coordinates, by putting 
X = r cos Y = r sin 

wc have 


whence, 


tan ^ ^ 


r = X 


— - tan” 


* 


winch is the logarithmic spiral. 

Second wclhod. 

Wo might also Lave proceeded as follows, riz., putting a = tan ft 
the coordinates of any point on the lino are given by 

Xznc^ COS ft 
y=e^ sin p. 

The coordinates of any point on the trajectory are, therefore, given by 
X = cos 

Y = sin 

To determine ^ as a function of 6^ wo have 

= e^ cos iff, 

/, = e® sin 

whence, wo have the system 

^ = «,«sin^, 

^ = e<’coB^, 

which famish us with the values 

L = e2e M = 0, N = c- 2«- 
The differential equation for t/f becomes 
iU 

ae " 

whence = w (X — 

The coordinates of any point on tho trajectory are, consequently, given by 
X = c^ cos rt(X — 0), 

Y = e^siu7»(X-^), 
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and it is not difficult to sliew that these values belong to tho logai'ith- 
mic spiral. 

Example V.— To find the oblique trajectory of a systoiu of circles 
which touch a given straight lino at a given point, and wlioso equation 
is, therefore, obtained by varying r in 

ji^+//* = 2nr. 

The coordinates of any point on the circle are given by 
x = r (l+cos 6 >), 

2 / = r sill 

so that, the coordinates of any point on the Irajecloiy arc given by 

X = i|» (1+eos 0)y 
Y = i|i sin 0. 

To detennine 4 / as a function of 0, we have 

= 4 ; (1 + eos 0), 

= 41 sin 0, 


wliieli lead to the system 


f‘- = 1,oos0 

— =:1 + C0S 0 
% = sin^?, 

f/ 4 / 


whence, wo have 


L = 4'® 

M= — 4 > sin 0 
N = 4 / (1 -i-cos 0). 

The differential equation Tor 4 ; reduces to 

71 4 » 

ilO 1 + eos 5+ sin 6 ^* 

Wj’iting ?» = tan a, where a is tho angle of ttie Irajeeloi-y, wo Ijavc 

r/4» il {$ — a) 

— = sm a 

4 / cos a+eos (0 — a) 

Integrating, we have at once 

a a 0 — a 

cos - + sm - tan — r— 

®A ® a . a ^ 0- 

cos - - sm - tan 

A A 


2 
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whence 


The equations 


♦ = X 



X = (1+COB 6) = 2^ cos* I 


$ B 

Y = ^ sin 0 = 2 i|> sin ~ COB - 

2 2 

which give the coordinates of any point on the trajectory, therefore, 
become 

X = 2X cos I COB ^ 

0 / B\ 

Y = 2X flin - cos f o — -L 

Since 

X*+T* = 4X*cos»^o-0 

it is easily shewn that the trajectory is the circle 
aj*+2/* = 2X (x COB o+y sin a). 


Example VI. — To find the oblique trajectory of a sysiorri of para- 
bolas which have a common focus and principal axis, and whose equation 
is, therefore, obtained by varying m in 

y* = 4w. (jF+w), 

Putting 'ifi = tt*, 

any point on the curve is seen to bo given by 

» = ^ — tt*, 

y = 2a^. • 

The coordinates of any point on the trajectory are, there fore, given by 

Y = 2^4;, 

where ^ is to be determined as a function of 0 from the system 

/.=«*-♦* ■ 
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and these Talucs shew that 

L = 4(^+i^«) 

M = 0 

N=:-4.(^++«). 

The differential equation for ifr, conBcquoutly, becomes 

dib 

dO^ 

whence 

= n (X — ^), 

Hence, finally, the eoordinates of any point on the trajectory are given by 
X = ^-na (X-^)*. 

Y = 2w0 (X-d). 

Since X and Y are two quadratic functions of the parameter 0, \t is clear 
that the trajectory must bo a conic ; in fact, the actual equation is 

(!+«»)* (*»+y»)= {(n*-l)»+2ny-2»t»X*]*, 
which may bo thrown into the form 

{ 2m - ()i» - 1) y ] * = 4«» A* ( n» X« - (»» - 1) » - 2,ii/ } , 

wliicli shows that Uie tmjeotory is a parabola, and, if n = tail a, the polar 
equation is 


\/ ?\ sin ^ ®' 


Example VII. — To find the obliqiio trajectory of the system of 
curves obtained by varying b in the equation 

c® sin y = ab. 

The coordinates of any point on the curve are given by 

«; = log a ^^ + 6* 

. -1 ^ 

. 2' = *““ 0- 

The cooi’dinatcs of any point on the trajectory are, therefore, given by 
X = log a y/ 6/*-f iff* 

T = tau-' 

To detonnino ^ aa a fanctiou of 0, vre hare 

/i = log o+ J log (6*++*), 

/8 = tan-^i, 


which give tho values 


.If, e 
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dO 

f 

Jfi_ ^ 

{Jiji 

wkonce 


L=l, M=0, N= -1, 
and tho differential equation for ^ is 

it- _« 

<W“ ’ 

which gives 

i[» = M (X — 6). 

Tho coordinates of any point on the trajectory are, therefore, given by 
X = log a 


Y = tan 


71 (X — 0) 

e 


Tt can easily bo shewn from this system that the actual equation of the 
trajectory is 

e“ (sin y-^n cos y) = aXn, 
or, if a bo tho angle of the trajectory, this becomes 
e® sin (y +a) = aX sin a. 

§. 5. Conjugate Functions. 

It will be remarked that in some of the examples given above, tho 
integration of tho differential equation for was materially facilitated 
whenever we found 


M = 0, L= +N. 

It is, therefore, a matter of importance to discover under what circum- 
stances this may be expected to happen. 

Theorem. — The coordinates of any point cn a curve being given by 

»=/i (^1 »). 

y=/j, (fi, b), 

and, tho coordinates of tho corresponding point on tho tiajcctory bj 
X=/i {O, Pi (+. &)}, 

Y=/*{e,P8(+,A)}, 

if wo have 

(k+^), 


and 


dfi dfi df^ df^ ^ 

“-dfl .4+15 5;-®’ 


to prove that fi and must bo conjugate functions of ^ and B. 
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to the condition 

Now, since 
we have 


To establish this, wo seo that tho conditions given, wwr., 
+ = w M = 0, 

reduce the diHercntial equation 

_ w Ij 

~ N ~ M A1 

Ii = N. 

AI = 0, 

% 

dO </i|» j, 

Tr = ” * 77 " = *> 

<¥2 <lf\ 

1 I 6 

Substitnilng in the value for N, wc got 

IT— ^ ~ ^ 

“ dO d^ dO il^ 

ao 

N=Ii, 
diff dO' 


and, since 
wo must have 


Tliercforo 


whence 


'Ml 

\d6f ,19 ,1^ 


fVa 

dB <?if» 


(Id) 


(17) 


The two equations marked (16) and (17) make it manifest that /j and/, 
must bo conjugate functions of ^ and 0. 

In Mainardi’s problem, which is tho first example given above, wo 
havo ^ = M (X+^), M = 0, 

60 that the quantities 

h cos 0 cosh li sin B sinh ip 

are conjugate functions of iff and B ; hence, we infer from a well-known 
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property of thoao f anctions that the two ouryes 
cos X cosh y ss a 
sin X sinh y = & 

intersect orthogonally at every common point of intersection. 

It may similai'ly be shewn that if wo have 
= 91 (X — M = 0, 

the functions /x and/, are conjugate with respect to 0 and for the 
above investigation remains unaltered, except in that wo have 

L= -N, 


so that (IG) becomes 

_df^ 
fH “ dr 

and wo have 


(18)- 


whence 


\dd) dd 

m-m- 


Ls 


Aft _ 

d0 ~ (/+’ 


(19) 


and, by virtue of (18) and (19), it is again manifest that /, and /, aro 
two conjugate functions of 0 and Consequently, as in the second 
example given above, wo have 

^ z=n M = 0, 


the quantities 

h cosh 0 cos 1 ^, h sinh 0 sin ^ ^ 

ai'e two Gonjugato functions of 0 and and, tho curves 
cosh X cos y = a 
sinh X sin y = h ' 

aro orthogonal trajectories of each other. 

Again, it is an elementary principle in tho theory of conjugate 
functions that if ^ and arc any two conjiigatu functions of x and y ; 
and. if (, 17 are any two other conjugate functions of x and y : thou, by 
putting t and vj instead of x and y in the values of ^ and a|/, we got two 
new conjugate functions of x and y. But, wc have found above two 
pail's of such functions, viz., 

^ = sin X sinh y \ 

^ = cos X cosh y | 

{ = cosh X cos y 
rj = sinh x sin y ) . 
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Hence wo have the tAvo new conjugate functions 

sin ^ cosh x cos ?/ J shih siiili .r sin y j , 

cos ^ cosh .r cos y j co.sh | siiih ai sin y | 

We have, therefore, the theorem that the two transecnilental curves 
sin I cosh ,g cos //j siiili ^sinh .a sin y j =a 

cos cosh x CO.S y J cosh ^siiih x siii y J = /> 

arc orthogonal trsijcctorins of each other. In the same inaiincr, it may 
bo bIicavu that the quantities which furiuKh ilio coonlinates j>f any point 
on tho trajectory in terms of 0 and t|;, in ilio second metliod of establish- 
ing hhxamiilo IV, as well as in K.vamplcs VI and VJi, are conjugate 
functions. 

We shall now give some examples in which tho properties of conju- 
gate functions will materially simplify the ealenlation. 

Example VIII. — Consider the Irieiivula]* sextic 

+ y2) 4* y* + ^ J (.r^ 4 y® — /;•) “ 4 y* (.»•* -f y® 4 )^ ] , 

ami suppose that its obli(jno trajectory is required when n is imule to 
vary. Writing 

the equation mny easily bo thrown into tin* form 

whe.iiee it can be sliewn without mneli dillieull.y that the e.oordiiialoh of 
any point on tho sextic curve are given hy tho system 
a — Cos(? 

Ic^ a 4 cos O' 0 4 sin^' 0 ’ 
y* n — eos 0 * 0 

/r® , ft + eos 0 /j®4'-'^in* 0 ' 

and we seek the oblique trajectory, when ft and b are niaihr to vary 
subjoet to tile euiidi Lions 

a = eosh 
b = siiili 4;. 

The coordinates of any point on the tiujcctory are given by 
eo.sh fjf — cos 0 sinh® i|/ 
cosh if/ 4 eo.s O' siiiir-* iff + , sin*'* 0 
Y* _ cosh — (JOS 0 sin® 0 

k^ co.sh 4/ 4 cos O' siiili* 4f 4«in * 0 
To determine ^ as a function of 0 , we have 
X = /i, Y=/,, 


12 
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and ilion by actually calcii1atiti|7 the values of 

^ ^ ^ 

(le^ iir 

wo can shew that 

L+N = 0, M = 0, 

whence the differential equation for tff becomes 

dif/ 

and i|» = m(X — 0). 

But, from the theorem we have established at the beginning of this 
section, we know that the same conclusions may bo legitimately drawn 
without dir(*ct calculation, if wo can prove and to bo twO COIljllgate 
functions, and wo proceed to do so. Now wo know that if 

tan (^+ v/ — 1 = A+\/ — 1 

tho two conjugate functions A and B are given by the system 

A> sin* 

F*' 


Aa+B* = 


sinh* tfr 
cosh — cos ^ 
cosh ^ + cos d’ 


whence it follows that 
A* = 


cosh — cos 0 


sin* 0 


B» = 


’ cosh ^ + cos 0’ sinh* sin* $ 
cosh if; — cos 0 sinh* if; 

' cosh if; Hr cos 0' sinh* if; + sin* 0’ 

But these am tlic quantities which when multiplied by 7c* roprodneo the 
squares of what we have called and/, above, which was to bo proved. 
• Ucnce we finally infer that tho coordinates of any point on tho soxiic 

(aiO+y*) (**+»/+ fc»)* = a* [a* (x»+y*-ifc*)*+tf*(«*+/+A*)*} 
may be represented by tho equations 

X* a — cos 0 b* 

P' 


P" 


a+cos 0' 
a — cos 0 


&*H-siii* 0^ 
sin* 0 


oH- cos 0' &*+8in* 0' 
whore a* — h* = 1, 

and, accordingly, tho coordinates of any point on its oblique trajectory 
are furnished by tho system 

X* _ cosh w(A — (9) — cos 6 sinh* ?i(X — 0) 

Ic* cosh 7i(\ — (?) + COB 0’ sink* w(X — ^) + sin* 0* 

y* ^ cosh n(\ — 0) — cos 0 s in* 0 

ifc* cosh ?i(X — 0) + cos S* siuh* h(X — 0) + sin* 0* 
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Example IX. — Take, again, the carve 

and suppose that its oblique trajectory is rociuircd, when a and h aro 
made to vary subject to the condition 

The coordinates of any point on the curve may be w'rittoii 
a cos B 


y = 


a* cos* sin* 
b sill B 

a* 6*^112 B* 


X = 


and wu have also 

a = h cosh ^ 
b =: h sinli 

The coordinates of any point on the trajectory aro, tlnM'oforc*, given hy 

cos B cosh rj/ 

k (cos* B cosh* iji -fsiu* 0 sinli* i//) 

_ 2 cos B cosli i|r 

"" h (cosh 24 »+cos 2Bj 
Y __ sin B sinh 

^ k (cos* B cosh* ij/-i-siu* B sinli* ) 

2 sin B sinh 
k (cosh 2\|» +COS 20)’ 

To determine as a function of 0, we have 
/, = X, /,=Y. 

Blit /j and /.^ aro two conjugate functions; for we know that if wu 
separate the real and imaginary iiarts of 

• sec (a+.\/~l yS) = A+v'^ 11, 

we have 

— 2 cos a cosh P 
cosh 2p + cos 2a 
^ 2 sin a sinli P 

^ cosh 2)3 + cos 2tt' 

Hence, by the theorem of this section, we liavo 
L + N=:0, M = 0, 

and the differential equation for ^ becomes 



d0" 

iff =n(\— 0). 


whence 
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We see, tlieroforc, finally that the coordinates of any point on the 
oblique traji‘ctoi'y of the bicircular quartio 

'wliloh is obvioTiflly the inverse of an ellipse, may be represented by the 
By stem 

^ ^ 2 cos 6 cosh m(X — 6) 

h I cosh 2n(k — 0) + cos 20 J 
2 sin 0 sinh n(X — 6) 
h l^cosli 2rt(X — cos 20 J 
when n and h vary subject to the relation 


Y = 


Example X. — Again, if wo seek the oblique tiujociory of the 
traiiscoudoiiial curve 

tan* V = ■ , 

when a and 6 vary subject to the coiulition 

we see that the coordinates of any [>oiiit on the curve are given l)y the 
system 

2f*^^ = • ^ — tjos 20. 


a 

cot f/ = — 1 an 0. 

' b 

But as 

a = h cosh if/, 

6'= /i. sinh ifi, 

the coordinates of any point on tho trajectory are given by 

„ , . cosh 2df — cos 20 

x = 5iog 

cot Y = coth ^ tan 0. 

To’ determine if/ as a function of 0, we notice that the quantities 
f^ = i log 2 (cosh 2if' — cos 20^ — log 2 
= cot'^ (coth if/ tan 0) 

are two conjugate functions, being in fact exactly the two quantities 
which wo obtain in sepamting the i*cal and imaginary parts of 
log sin (0+\/ — 1 4') 

Hence, by the theorem of this section, we havo 
L-hN=:0, M=0, 
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and, as bcforo, 


i|/ = w (X — . 

Therefore, wo finally infer that the coordiiiatos of any point on tho 
oblique trajectory of tho curvo 


tan® y = 


6® 

a"* 




irlion a and b vary subject to the relation 

arc given by the system 

= cosh 2 h(X — d) — cos 2d. 
lau y = tanh «(X -* d). cot d. 

From tho theorem established in this seetion, it is again evident 
that, if /i (d, tA), A (0, xl^) 

bo any two eonjngato functions of d and and tho ccinatioii of a cuiwe 
be obtained by cliiiiiiiating d from the system 

* =/i W «) 

y=AA0,b), 

tho C(|iiation of the oliliquo trajectory of this curve when a is made to 
vary is obtained by- eliminating d from the system 

x=/, 

Y=/, 

Similarly, if the equation of a curve is obtained by eliminating ij/ from 
the system 

* =/i (<*> ^). 

y=fi (". 'P), 

ilie equation of tho obliciue trajectory of this curve when a is made to 
vary is obtained by eliminating ^ fi*om tho system 

X=/i {»(X+i(.), 

Y = /3 {«(X+'('), +}. 


Again ns from tho well known foiumila for expanding 


/(O+V'-l w 


and separating its real and imaginary parts, viz.. 


(O)--Jj' /'"(<?) +Ac., 

“WO can determine at pleasure an infinito number of pairs of eonjngato 
functions, it is clear that we may obtain without any dilliculty an infinite 



94 A. Mukhopadhjay — DiffermUial Eqmtions of Trajectories. [No. 1, 

number of curves whose oblique trajectories may bo determined with 
ease by the theorems and methods of this paper ; but it is needless to 
multiply instances, as the examples given above will, it is hoped, amply 
illustrate these observations. 

November 1887. 


Additional Note on Mainardi's Problem. 

Since the above paper was road, I have been informed by Prof. 
Booth that Prof. Michael lioberts, in his Lectures on Difforontial bJqiia- 
tions delivered at the University of Dublin, used to solve Mainardi’s 
problem by the help of elliptic coordinates ; T have not the opportunity 
of examining the solution arrived at by Prof. Roberts (as 1 believe it 
has never been publislicd), but I give below the results 1 have obtained 
by means of the coordinates suggested. 

If a bo the semi-axis-major of the primitive conic, and h lialf the 
distance between its foci, its equation is 


2-*+ 




and any member of the confocal family is obtained by varying a t so 
that, if X, fi, bo the elliptic coordinates of any point P on the trajectory, 
they are determined from the system 


X« 


X«-74»' 





= 1 , 


viz.<t X is the semi-axis-major of the cllqisc, and /n the semi-axis-trans- 
verso of the hyperbola through P confocal to the primitive one ; hence, 
solving between these equations, wo have 

xya 






Taking the logarithmic differential, wo see that the element of arc of 
any curve through P is 

\ 2 - « » X» - u« 

= = a,,\ 

Hence, if ds^, ds^ bo the elements of arc of the confocal cl1ii)sc and 
hyperbola whose somiazes arc X, ft, and which intersect orthogonally at 
P, we have, for the ellipse regarding X as constant, 

X2 — m,2 
'^*1* "/.»-#*» 
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and, for tko liypcrbola regarding /x as constani, 

dSi 

Now, if a be iho anpflo of tbo timjcctory, iiiz.y t.lic aiiglo at P between 
the tiajcctoiy and the ellipse (X), we have clearly 


Hence 


or 


= tan a = ??. 

(lA'l 


\2 _ » 9 X* — tjfi 

<1\ tlfJt. 


V'A.*-/!* \/h^- 

Integrating, wo have 

log (x+^/^3r») = _ . 1, 


which is, accordingly, tho equation of the traj(»clory in c'llipti(! coordi- 
nates. It Avill be reniai'kod that, though the a])piicat]‘oii of elliptic 
coordinates rem'oves (lie didicMiltioH of iii(cgra(ioii, the result is not 
oblained in an appreciably simpler form; and, besides, tlio method is 
not one of general application, as it rccpiires a knowledge of tho elomoiitti 
of arc, as well of (he given curve as of its orthogonal trajectory; tho 
Tiiothuds and theoronis of tin’s paj»er, howovei’, clfeetually remove tlicso 
d isad vantages. 

It may usefully bo noted that if wo nso the inverse hyperbolic 
functions, the integral of 

(7X tlfi 

may bo written 

cosh cos“^ r 

• k h 

and this at once shows that if wo havo 

A = k cosh 9, 

where 0 is a variable parameter, wo must have 

u = A cos i (li — $), 
n 

In this form it is not dilllcult to identify our solution Avith Mainaidi’a 
result, viz.^ 
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where M satisfies the quadratic 

(arH2/*+^®)M:5aj(M* + ^*). 

For since * 

h* 

_(X»_ 7.*) 

y - p- . 

we liavo 

whence the quadratic for M becomes 

M(X*+74»)=^(M»+7<»), 
which may ho written 

(^ + t)M+7<»=0, 


tlu! roots of whicli arc 
Taking for the present 
■we have 


7j/a h \ 

M=~> — • 

A fb 

m4- 


Mjp = 

X X* 

The equation of the trajectory, tlioreforo, on substituting these values, 
becomes 


— 2a tan 


-1 A* 1+1 ^ ^’-c 

y Tjrk^ 


Putting 

hzziA see 

C = 2«p, 

where ^ is a new constant, this becomes 

1- /rT‘ 

or 

1 i-pc^«(p+^) 

/ — il'eM2»'+^V 
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07 


h“+>0^^)5 

4^2n{p + <p) 

" {r+7*o>+'«j*’ 

whonce 

i_i, 

2(!"(P + t) 


= h oohIi 

Wii have, UiePffore, ilic system 

k=zh cosh n(p + ♦) 

fA = A CUH 0. 

If \vc put. 

«O»+^) = 0, 

A ^ 

this is equivalent to the system obtained above, riz.^ 
kzz h c-osh B 


f* = /i cos (d -p»). 


If we had used for M the value 


we should have to put 



M 


® p.’*' 

whicli shews that A, p would bo interchanged in the eciuatioii of the 
trajectory, vtz., that would give the system 
A = A cos 

p = 7t cosh n(p+^), 

and it is important to notice that this sccwvl system does not iulmii of 
beituj derived from the different ial equation in elliptic eourdinatesy 
d\ dp 

For the above system is the solution of the differential equation 
dA dp 
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is different from the one given above, viz,y this leads to the 
primitive 

ncos"^ ^ +co8h"^ = 


80 that, if 


we mnst have 


X = % cos 


fi=:h cosh n(p + <f). 

We see, then, that, because M is given by a quadratic, Mainardi*s result 
is really equivalent to two, viz.y we have the two systems 
X = 7t cosh n(p+^) 
fizzJi cos 

\=zh cos 0 « 

/A = X cosh m(p+^) ) 

and these two systems are the solutions of the two distinct differential 
equations 

X® — X* 7i.® — ft* 

_ ilk dfi 

If, now, we consider for a moment these two differential equations, we 
see that the first belongs to the trajectory which intersects the confocal 
ellipses at an angle a (where nz^tan a), while the other belongs to tho 

trajectory which intersects tho confocals at an angle (i-) , since 

Blit, since tho confocal hyperbolas intersect the ellipses orthogonally, it 
follows at once that tho second . differential equation belongs to the 
trajectory which intersects tho confocal hyperbolas at an angle (tt— a), 
in both cases mcasuniig the angle in the same sense ; hence, the solution 

M_ 

which leads to the system 

A = X cosh «(p+^) 

/it = cos ^ 

is relevant, while the value 

which furnishes tho other system 

\=zh cos ^ 

fi = Xcosh n(p+^) 
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is irrelovant. We conclude, therefore, that, of tho two solutions to 
which Mainardi’s result is really equivalent, only one is relevant ; tho 
other being wholly extraneous, as belonging to tho oblique trajectory of 
the orthogonal syslem of confocal hypcrbolns ;* and, it is easy to dis- 
criminate which of the two solutions given by tho quadratic 
(0^+ i/® + /i®)M = jp (MH h-) 

leads to the relevant solution ; for we have seen that the solution in 
point is furnished by 



now it is evident geometrically that 

X T -7 /i, 

which shews at once that 

A/4 h\. 

it follows, therefore, th<at tho smaller of tho two roots of the quadratic 
in M is the proper value. We come to the conclusion, therefore, that in 
Mainai'di’s systeqi 



the smaller root of the (piadr«atic in M gives the oblique trajectory of the 
system of confocal ellipses, while the greater root furnishes the oblicpie 
trajectory of the system of confocal hyperbolas. I am not aware that 
the real character of the two solutions to which Maiiiardi’s result is 
equivialciit has been before distinguished as above. 

Lastly, it is sufficiently obvious that the values of X, fi given by 
cither of tho above syeteuis may bo geometrically represented by a 
construction closely analogous to what is given in my former paper 
mentioned at the beginning of this memoir. 
lOtk December 1887. 

* Instances of a single solation resolving itself into two, are by no moans rare ; 
for example, in the case of the conio 

oai* + 2/i*y + 6i/* + 2 j 7 ar + 2/i/ + c = 0, 
this equation is really equivalent to the two 

ty - - (A« ->•/) + + W- !>!/)» + (/’ 

by = -(/«+/)- a4)i" + !!( fc/- 6.7>+ (/• 

Bnt tho present cose is distinguishable from tho case of the conic, inasmuch as we 
have here one of the solutions irrolovant, while, in the case of the conic, both the 
solutions are relevant, tho compound solution being roproiluced by multiplying 
together the resolved solutiuiis. * 
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§. 1. Introduction. 

The definite integral 


Jo (l-2acosar+tt*)'^ ' 

has been often discussed by mathematicians ; it seems to have been first 
considered by Poisson in his memoir Suite Au Ilemoire mr leg Integrates 
Brfinies published in tho Journal de VEcole Polyteohnique (1815), t. X, 
Call. XVTI, p. 614. Poisson first attacks the more general integral 

»= r — — (2) 

Jo (1 — 2a cos j? + 

Differentiating with regard to a, and integrating by parts, he obtains 
tho differential equation 

® (4«+ 1 - p) I ^ - 2»» (2» -;j) y = 0, 

which is satisfied by tho value of the definite integral in question. As 
an ihtegrable case of this equation, Poisson makes the coefficient of y 
nugatory, by putting yi = 2w j so that tho integral (2) assumes the fonn 
(1), while the subsidiaiy differential equation becomes 
d^y 2q+l dy 
da*'^ a da^ ' ' 

the solution of which is 

y = Cl+C3 0'“2^ 

Poisson next proves that by virtue of the general nature of the integral 
expression, we must have Cg = 0, while, by making a = 0, it easily follows 
that 


Hence, it is finally shewn that 




2a cos ar + a*) 


ihat 

- = ^ sin*" « fix 
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Ab the value of the right hand side is well-known, calling J tho vahio of 
the definite integral in question, it assames tho compact fox*m 

T- ^ (A\ 

■22»- {„!}* ^ ^ 

This result holds so long as a Z 1 ; when a 7 1, wo at onco infer from 
(3) that the result in (4) is to bo divided by 

I now propose to obtain a formula of transformation for tlio more 
goneral integral (2) ; this method has also the advantage of shewing how 
the indefinite integral itself may be evaluated. SSonie other integnils 
which I have arrived at, and which are numbered (6), (7), (D), (10), 
I have never met with before ; they are, I believe, new. 

§. 2. Transformations of the Integral, 

Consider tho general indefinite int4)gral 


Uy putting 


this reduces to 


__ I siu^ .T </aj 

J (1 — 2a cos x -h a*) " 


P = l + aa, 

Q = - 2a, 


^ ^ j sin^ X iha 

J (P+Qcosa?)'^ 


(P + Q cos xY 


2P^siii^^ (go 8^ tlx r where 
= ] A = P + Q = (1 -«) 

(Aco8»| + B8m«y (b = P-Q=(1+,0*. 

( *\P / 

sin^) (cos-) ilx 
^A+Btan»0 


^A 4 B ton* 0 


Substituting 
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and 1^1 + tan* dx = (1+ tan* ♦) dp, 

in this last expression, and reducing, we get 


1 = 


2 




(sin 2^)P 


2a cos + 


Hence, by patting 

— cos 2^ = cos y = — cos (ir — T/), 

2 siu 20 = - sin y rfy, 

— rfy, 

this easily reduces to 

1 ^ sin^j/ d7j 

(1 - a*)2«-‘P' 1 J (1 - 2a cos y +aV 
Wo see, therefore, tliat, by the substitutions given above, the indefinite 
integral is transformed into another in which the power of the denomi- 
nator is depressed, pravided that 

nyi(p + l). 

To obtain the definite integral, we have only to ascertain the new limits ; 
and it is easy to see that, for 

«=:7r, 

a? = 0, 

we have 


and for these values of 0 we get 


0 = - 
^ 2 ’ 

0 = 0 ; 

y = 0, 
y = w. 


sin*^ X dx 


Hence, finally, we have the transformation formula 

sin^ X dx __ 1 

o (1 — 2a cos jp+a*)^ (1 — 0*)^’^'”^'“^ Jo (1 — 2o cos 

This result holds if a Z 1; when a *7 I, (1 — a*) must bo replaced by 
(a*—!), as is sufficiently obvious from the above transformation. Poisson 
characterized the above relation as a ** rapport remarquahle '** ; his 
demonstration is based on the fundamental differential equation quoted 
above, and any one who has honestly attempted to master his proof 
must confess it to be abstruse. 

In the particular case when p = 2n, wo get 


sin**^ X dap 1 

o (1 -2o cos a+a8)« + ^“r-a* Jo 


sin^ X dx 


(1 — 2a cos X + tt*)**^. 


( 6 ) 


Lnv. cif. p. { 
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As the power of the denominator on the right hand side is by one less 
than that on the sinister, this obviously serves as a formula of reduction, 
and it at once follows from (4) that 

J r^ir jg IT (‘2n) ! 

^ (F- 2<( cw 11 - a*) {»!}* 

This fomiula may be regarded as snppleincntury to equation (38) in 
BertraniVs Calcal.j t. II, 153. Putting a = 0 in (C), wo liave the well- 
known result 

Jq 1 — 2a cos of-jrn* 1 — a* ^ ^ 

which might also have been obtained by putting h = 0 in (7) 

Again, if we substitute n = 0 in (5), we have 

sinP xdx 1 n ^ n . 

o (L- 2a cos (1 “ 

The value of the nght hand side depends on the form of If p = 2r, 
we get , 


X dx _ TT (2r) ! 

(l-2a cos ” 2 ^ ( 1 1 | r ! ] * 

f p = 2r+ 1, wc get 

J giiiar + 1 jg ^ ^ ’I . 

o (1 — 2a COB X -!■ (1 — a* • 


§. 3. Symbolic value for TT. 

We shall now give a sjmibolic value for ir, to which wo are easily 
led by the integral 

^ X sin x dx tt* 

Jo I-f cos* X ^ 4: 

which is also considered by Poisson,* Poisson has effected the evalua- 
tion of this by expanding, and integrating each teimi separately ; iho 
substance of his process is well reproduced by Bertrand (t. II, 150). 
It is easy to see that this may also bo integrated by parts, since 

r‘”‘ X HIM X dx j ( 1 1 

Jo rw^“ "Jo'' 

f -1 1 -TT - TfS 

= — { « tan (cos jp) } -1- / tan" (cos x) dxxz 

^ ^gc*0 Jo * 


* hoc. cit, p. 623. 
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Now considor tho general integral 



/•^ cos 2wje dx 
“"Jo l+cos»ar* 

which gives 

du _ 2 ^ 

dn Jq 1 + coH* X 

Hence 

/ fiM\ __ 2 f ^ ^ X dx IT* 

Jo l+cos*a?" 2' 

Again, 

^ Q = 1 — cos* JP+ cos* X — &C. 
H-cos* X 


Tliei’eforc, tho (r-f-1)*^ term of u may bo written in the form 

( — 1/ / cos 2w^ cos*^ s dx^ 

Jo 

which at once leads to the symbolic relation 

{ Kll < - J ],= j “ " f 


§. 4. Qemnetric Interpretation. 

It is interesting to remark that the analytical transformation in 
Foisson’s remarkable relation (5) easily admits of an elegant geometrical 
interpretation from well-known properties of the ellipse. 


Consider the semi-ellipse 
APA', of which S is a focus, 
and C the centre ; AQA'is the 
semi-circle described on AA' 
as diameter ; take any point 
P on the ellipse, join PS, 
draw PM at right angles to 
AA', meeting the circle at Q, 
and join QG. Let tho angles 
ASP and ACQ be represented by 
in the theory of elliptic motion, 



dand a, respoxStively ; then, as usual 
we have the famous relation between 


tho true and eccentric anomalies, viz.. 


cos 0 = 


cos — e 
1 — e cos a’ 


( 11 ) 


whence 




1 — e COB u’ 


( 12 ) 
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, f /l+. * .V 

Taking tlio logari Mimic ilirTcroutial, avo h«'i 


Tlieroforo 

(W 

sin 

tin 

0^ sin 

(13) 



/sin 

^ Vsin 0 ) 


or 1 


'1 — e eos 

, V^ I 7^) 


or 1 

^l+ecostV/ \ 

'1 “ r eos // V " ” ^ 

, v'r-.i ) - 

... (It) 

AvIiCMiee 





( *- — = - ^ ^ 

) (l+rccs^)/' ( 1 -rX/' -Jj 


) (Y+o^co^oy ( 1 - 

Atjrjiiii, since rrom (11) we luiv 




I - 1 / 

= ■ 1 ( 1^ ““ e eos It) itn. 

(I -Hr cos V (!-.'«)"-• 


\vp hsivo from (12), 

J " sin»* 0 ilO_ 
(I if'COH^I/' 


sin^' '//-»///. 

J(\ (v'i")-" (1 

wliii'li is n*jilly iMjiiivnleiii 1o I’nissoii’s lr:iii.srnrin;ilioii ; :ii)i| if, is rlrar 
iVom (12) — O, we li.-ive e 7r, = 'I’lms, piittiug 

'la 

T+T/S* 

„ /I - (f»\s 


wc liavf 

0 (10 

„ (I --2a cos 0 + 11 *')" (I 

or putting 

this may bo at once writ Icii 


V 1 + -.V ’ 

j '"” sill'' „ 

„ (l + :i,tn,s,r + 


a tin 


sin** X tlx __ 1- _ ^ sin** 

us the vavioble i.s of no conseiiiicncc in a doliuitci 

It 



Wavcloii & Pedlei*— flw Nafurr of tho [No. 1, 

Anothoi* intoi*oRtin^ dofiuito infogral may also Ik* obtained from the 
l‘ormulo 0 given above, r<>., wo have fi*om (11) 
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IV. — Oil th‘ Nalnro of fhr Toxic PmiHfilc of 1h At*oiMood — liif A. 
Pkut^er, F. (-. S. (TjoikI. a PovI.), Pnfc.s>'or of '(ihoniah'ij, Pimi- 
dcucjj Collxficy Culrulfa^ owl 0. J. 11. Wai:t>rn, F. C. S. (Loiid. A 
fh'rl.), Ptofessor tf (ihmnslni^ Mnllcal (^ijllnfc, Colculla. 

In the annual report on ilie Chemical Fxaniinor's Dopartmenl., 
Bengal, for 1880, siibinitlod to Covornmeul. on ilm IHth F(*brnary 1887, 
wo gave a brief rcsinnc oi our invest igsitioi s on Bisli FCachoo, a variety 
of Ariiiii. We jioinkMl out that the toxic olTocfs of Kaclioo were dno to 
purely mechanical causes, and Uiat we Avoi*e unable to isolate any 
speeitic organic poisonous principle from the tubers. In the prosemt com- 
nninication, wo propose giving a detailed account of our investigations^ 
together with an epitome of the most important points connected with 
tho genus Arum. 

Watt* describes the Arums as a gonns‘of herbaceous plants, with 
tuberous conns often edible, belonging to the natural order of Aroidca\ 
The genus comprises some twenty species, inhabitants of Europe, the 
Mediton’anean region, and Tropical Asia, and extending from India to 
Afghanistan. 

Botanically, the Iravc>i arc sagittate or hastate, base of petiole 
sheathing. Poihinrha most frccpiently solitary, sliort or long. Spallie- 
tuhe convolate: hhidv when opened out ovate or ovate-lanceolate: spculix 
sessile, shorter than the spafhcj appendix naked, frequently shilked 
and cylindrical, lurcly clavate. Inflorescence monoecious, peiianth none. 
Female flowers below forming a cylindrical mass, separated fi-om the 
Dictionary of the Keononiic Products of India. 
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male by a tuffc of hair-liko iicutor ilowcrs, which blend above into the 
malo condition. Infamous ii — 1; antlirrs Hc-swilc, opposite or Miib-opposito, 
uljovoid, dehiscing by a slit towards tlic apex, connect ice more or less 
prolonged: fndlcn vermiform. Ocanj obloug-obtnsc, 1-locular; stigma 
sessile : ovules li or many, urthotropous, ercujt : juuivnlws short : phwenta 
{parietal 2 — 3-scriatc: micrupijle superior. Frnll an obovoid raany-seede*! 
ben-y. 

The following account of the species found in India we have 
abstracted chielly from Roxburgh’s Flora Indica, Watt’s Dictionary 
of the Kconoinic Frodiicts of India, Dy mock’s Vegetable Materia Mediea 
of Western India, and O’Shaughnessy’s Ilongal Dispensatory. 

A, campaunlalum^ Syn. for Auwrphophtillns cainpaiialalus, has :i. 
tuberous rool , which, when peeled and cut into segments, is sold in Bombay 
uiuler the name of iMadaii-masli. The segments are nsiially threaded upon 
a string, and ai’e about as lerge as I hose of aji orange, of a reddish brown 
colour, shruiikeii and wrinkled, brittle in dry weather; the surface is 
mammillatcd. When son ked in water, they sw’ell up and become very 
soft and friable, developing a sickly smell. Tlie tubers contain a largo 
quantity of farinaceous matter mixed, according to Baden- Powell, with 
a poisonous juice which may be exir.icteil by washing or heat. The fresh 
tubers produce iiitoiiso itching of the tongue when tasted, and when used 
as food lliey are often tirst t)oileil with tamarind leaves and paddy husks 
to remove this irritating property. The dried tubers — Madaii-mash — liave 
a nmeilagiiious taste, and are faintly bitter and acrid. Under cultivation 
the plant loses miicb of its acridity. It is largely used as a vegetabh?, 
and lias a repubitioii as a remedy for piles. It is also used externally in 
the form of a poultice for insect bites, and as a slimulatiug application. 
Ill Bengal the tubers are known under the name of uL 

A, lyratiiin, Syn. for A murpho phallus hjralas* 

A, colomsiuy^^w. ioi'»(\ilovasia antiiuvnuii. This variety is known 
in most parts of Imlia as Kaehu. Roxburgh describes two cultivated 
and three wild varieties of tin’s species ; tlie cultivated being Goori 
Kaebu and Asoo or early Kaehu ; and the wild, Kalla, or dark-coloured 
Kaehu, found on the edges of ditches and other wet places. Char 
Kaehu, found on dry ground chielly by road sides, or on dung heaps 
and among rubbish, and Ban- Kaehu in situation and form very like the 
last mentioned variety. The tubers of the cultivated vavielics are used 
as food. Of the wild varieties the leaves and foot-stalks of Iho dark 
coloured Kaehu arc the parts chielly eaten by the natives of Bengal ; 
the other wild varieties arc larely eaten in Bengal when better veget- 
ables ai*e procurable. 

A. cucuUaluvi^ Syn. for Alocasia cncullaliim 
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A, foruicaiwm^ Syn. for Ahicaaia foruicata^ known aH Beeu Kuchoo 
about Calcntia — used medicinally. 

A, •owntana^ Syn. for Alucasia montana^ ih, according to Boxburgli, 
a native of the mountainous forests of the Northern Circars, where its 
root is said to be employed to poison tigers. 

A. odorum, Syn. for Ahicasm odora. 

A, rapiforoie, Syn. for Alocasia rtqdjormis. 

Arum indicuui, Syii. for Alocasia itulica, known in Bengal as 
iMau-Kuchoo. In Bengal, it is much cultivated about the lints of 
tho natives for its esculent stems and small pendulous biiibs or 
tubers, these being very generally eaten by people of all ranks in their 
curries; as a medicine, it is stated to be useful in anasarca, and also 
in piles and habitual constipation. In using the plant, the tough 
portions should be rejected, and the stems and root-stalks boiled and 
the water thrown away, otherwise they are likely to irritate the throat 
and palate. 

A. ciirvaluvi, Syn. for Arlsiema cunalum^ is skated to have ]>oi- 
soiiotts properties. In Kulii, the seeds arc said to be -gi veil with salt 
for colic in sheep. 

A, cuspidalmif Syn. for Ariso^wa cus})idafum. 

A, speoiosHuif Syn. for Ariso‘ma a^mcAifsmn, In Hazara thci root is 
.stated to bo poisonous. In Chumba it is apfdied pounded to snake bites, 
in Kiilu, where the root is given to sheep for eolii?, the frnit is 
said to have delctciious effc^cts on Ihe mouth when eaten by children. 

A, lorfiiosnvi, Syn. for ArlsumM lorfnosmiiy found in Chumba and 
also eastward to Nepal. Tlie root of tho plant is used to kill the 
worms which infest cattle in the rains. 

A, dioar ical inn, Syn, for Tyidnniluia dicaricatum. 

A. jlagrllifonnr, Syn. for Tf/plionimu rusjjula/nvi. 

yl. ijracila, Syn. for Tiijdumium (jracilti. 

A, orixeuse, Syn. for Tijphoninm trihbalnm. The i*oot.s when fresh 
ai-o stated by lloxburgli to be exceedingly acrid, more so than ^l. dra- 
cumulm or maculatnm, Tho initivcs apply them in cataplasams to 
discuss or bring forward scirrhou.s tumours. They also apply them 
c.xtenially to the bite of venomous smikes, at tho same time giving 
intemally a piece about tho size of a field bean. 

A. margaretiferniii, Syn. for Plrsmoninm margaretiferuni. 

A. sessilijlorum, Syn. for Haurouialuni mmilijlorma, Tho tubers are 
as lai'ge as small potatoes, they arc very acrid and poisonous, and arcj 
only used externally us a stiiimlaiiug poultice by natives. Tho loth of 
Dyuiock’s Matcida Medica. 

A. silvattcunif Syn. for tiyuaiithcris silvaticu, Accoirding to Dymock 
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the country jiooplc uho tlio crushed seed to euro h)otliaeho ; it benumbs 
the nerve ; also used as an external application 1o bruises on account 
<»f its bcniimbiii^ effect. Tlio taste is intensely nerid ; after a few seconds 
it causes a most jNii 11 fill buriiint' of the tonp^ue and lips, which lasts 
for a lonjf time, caiisintj much salivation and subse(|uont nuriibness. 
A section of the fruit and seed show the jollowiii^ structures from 
without inwards, 1st, sevei*al rows of thick-walled cells havinjj yellow- 
ish brown granular (;ontcnls, 2iid, a parenchyma composed of tliiii- 
walled cells liavinjjf no solid contents except ncedln-shuped crystals, 
ih'd, several rows of small cells containing chlorophyll, 41 li, a delic,ato 
par(3ncliyina, the cells of which arc loaded with very small starcli 
i^ranulcH, mostly roniul, some truncated. 

yl. vivipnrnm, f^yn. for Uemaaatin vivipani. 

’From the brief resmut' w'O have given of the Arums found in Indisi, 
it will be noticed that a belief in tlie toxic pi*opei‘ti(*s of cerlain spi'cirs 
appears to be pretty goneially entertained. In l‘3nglanfl, A. macninfnm 
is the best known species. W. Murrell, M. I).* gives an interesting 
account of this- variety, from which we absti*act tlic following : — 

*'Tliis jduut,” .Dr. ^^furrell writes, “has several pojnilar mimes, the 
best known being “ lords and ladies,” “ cows and ealves,” “the parson 
in tlio pulpii,” “ wake robin,’’ and “ enekoo-pinl.” In former times 
it was also known as “ alron,” “ jaiins,” “ barba aron,” “ ealve’s fool,** 
“ramp,” “starch wort,” “ cuckow-pintle.” The word aviirn is prohahly 
a corruption of “aron ” a word of Kgyptian origin. Pliny calls it both 
aris and antti. 

“The plant, although somewhat rave in Scotland, is common enough 
all over Miiglaiul, and ahounds in moist hedgerows and shady woods, 
usually flowering in May. The root, washed and dr'ieil, forms the suh p 
of the ohliii* cookery Imoks, and under the name of “ Portland sago’* was 
formerly nseil for adulterating arrowroot. 

“ It appears to have been highly esteemed hy the older writers on 
mcflicino : it was used both externally and Internally, and was eoii- 
sidercil invaliiahlo in stimulating dige.stion and improving the cireii- 
lation. Culpej)per says, “ a diuclim of the powder of the d?*ied root 
taken with twice as miieli sugar in the form of a licking eleiduarv, or 
the green root-, doth wonderfully help those that are pursy and short- 
winded, as also those that liave a cough : it breaketh. digestetb, and 
riddetli away phlegm from the .stomach, chest, and lungs ; the milk 
wherein the root hath been boiled is effe.ciual also for the same pur- 
pose .... Taken with sheep’s milk, it licaletli the iiiwani iileors 
of the bowels ; the distilled water thereof is effectual to ail the purposes 
♦ UrltiRh Med. Joiim., H.iy 7tli, 1881. 
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iifoi'csaid. A spoonful taken at a time licaloth the itch : and an ounce 
or more taken at a time for some days together doth help the ruptui'e.’* 
It was the active ingredient in the vaunted “ Portland Powder,” a 
so-called specific for gout. Jt is still occasionally sold in Paris us a 
cosmetic under the name of Foiulre de Cijpre, The Loudon Pharmo- 
copsQia of 1788 orders a conserve in the proportion of lialf a pound of 
the fresh root to a pound aud a half of double refined sugar, beat 
together in a mortar. The dose is a drachm for adults, and it is a 
good form for the exhibition of the medicine.” 

Rcganling the employment of Arum in modern medical practice, 
there is a note by Win. Martindalo in the British Medical Journal of 
June 4th, 1881, which is worth recording. Martiudalc states, “it 
having been showii (Pharra. Jour. 1880, p. 840) that the active drug 
in the nostrum tonga was, in all probability, part of the stem Of a 
s|)C(*ics of Haphulophji’itf belonging to tho natural order, Aracetf^ the 
armn-juice was tried by a medical friend, in a case of obstinate iieurciU 
gia which was relieved by tonga ; but the latter to the patient was an 
expensive medicine. The succus in one dnicliru dosiss gave similar 
relief, 1 was informed ; furtlior than this I have not known it tried.” 

Cases ill which toxic symptoms ensued aftm* the ingestion of arum 
heaves aud tubers avo found scattered in mauy works on Medical J uris- 
prudeiice, and also in certain medical journals. 

In Beck’s Medical Jurisprudence, A. hjpldllnm and d. trihbnfuin 
arc mentioned a.s being natives of the United States. Beck I'cmarks 
that they are all acrid and have pruducoil dangerous effects. Orfila* 
gave the fresh roots of A. mnrnlatnm to dogs, and found that they dieil 
at the end of 24 to hours wUhoiit any other symptoms than dejection : 
after death the digestive canal was found somewhat inflamed. Marzelt 
also investigated the phy.siological action of tho fix'sli root on dogs, and 
found that it acted as a jioworful irn'taiit poison., Bulliardj; relates the 
following case of throe children who had eaten the leaves of A, 'tncLculatim, 
They were seized with horrible eonvulsions, and witb two of them all 
assistance was unavailing, as they could not bo mado to swallow au}”- 
thiijg. One child died at the expiration of twelve days, and the second 
four days later. The third child was saved with difllculty : its tongue 
was greatly swelled, and hence deglutition was painful aud diHieiiH. 
(Uiristisnu§ states, “ I have known acnitc burning ]ialii of the mouth 
“ and throat', pain of the stoiiuich aud vomiting, colic, and sumo diaiT- 

* OiTila's Toxicology, vol. ii, p. 83. 

t MiuzlI, B. Med. Uaz. 1881, p. 720. 

X llisioirc des i’luiitcs Vt-ueiicuBus du lu France. 

§ Cliristiuoii uu Puisyiis, p. (i02. 
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“ hona occasioned by eaiinpf two Icarcs. The ^nns possesses the same 
“ properties in other climates, the several species boin^ elassed among 
“ the most potent acrid poismiK in their respective regions. The 
“ stujninuht of Ukj West Judies is so ac^tive, that two dmehms of the 
“ juice have been known to prove fatal in a few hours. It is not a 
“ little remarkable that the acridity of tla ai'um is lost not merely 
“ by drying, but likewise by distillation. 1 have observed that when 
“ the roots are distilled with a little water, neither the distilled water 
“ nor the residue possesses acridity. Tleinseh sa^^s, ho has eaten powder 
“ of arum root, which tlioiigh not acrid loiaste, produced Mcvci’c buru- 
“ ing of the throat nol long aftoj* it was swallowed.** (luy and tVrrier* 
state that “ the root (if A. niaralafnitL is somewhat heart-shaped, and 
“ like all other parts of the plant is highly acrid and irritating. The 
“ juice applied to tlio tongue causes acute darting pain as if it were 
‘^pierced with sharp needles. The poisonous ])roporties of the plant arc 
wholly dissipat(*d by heat.*’ Woodman and Tid^’t sum up the 
symptoms of poisoning by A. mw'nhihini as Follows, “ flreat local irrita- 
tion, swelling t»f the tongue, convulsions, dilated juipils, insensibility 
and coma **. Woodman and Tidy also refer to several eases of poisoning 
by J. hiacnJuhtni^ of wliieli we abstract the following. Dr. Hnssell 
StubeJ i*ecords a case in wliieli a male jet. 1?3 look one leaf as a remedy 
for tape-worm. Tlie syiiipioms were immedijite, pjiin and pricking 
sensation in tlio month downwards: the tongue became swollen: saliva- 
tion jjud vomiting. The ])iitieiit recovered. Dr. Kr{iyer§ re])orts a ease 
of a male ebild jvt. 0 who wjis found in a kind of fit, with sjiasmodie 
aetion of all the muscles of the body, bloody Froth at the mouth, pupils 
(I ilafed, heart’s aetion very feeble, rigid elosun* of the jaw. A certain 
drowsiness snee(»eded. Ucieovery onsned. A se(;oiid ejise is also wportod 
by Dr. h’r!iyer|| of a male tdiild ji*t. H, in which the symptoms were 
eouvulsions and widely dilated pu}uls. Rcctivcry ensued. Dr. Frayer^ 
(piotes a CJise of a (diild let. 3 who masticated the roots; the symptoms 
wiu’c immediate burning pain in the mouth and lips, torjior in tlnve 
hours, followed by com plot e prostmtion in six hours with delirium and 
as])hyxia, .and death in uiiio lioui-s. Another fatal ease is recorded in 
the Mcdkal Thntut tnul Gar-olh for JniieOtli, IS.”)?, in which death ensued 
from eating the leaves. Dr. Alliott** gives the following account of a 

* Forensic Medicine 

t A Hnndy Book of Forensic Medicine and Toxicology. 

t “ baiUM't “ April 13th, 1872. 

§ Kriiish Med. Journal, Jan. 22iid, 1801. 

II Ibid : Juno 22nd 1801. 

^ Ibid: Jnno 23nd 1801. (^uol»nl from Ca^etto Medie.i di Porio 
** Hritisli Med. Journal, April 23x’d, 1881. • 
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fatal case ; ho states that on “ Saturday, Apnl 6th, T was callod at 6*35 
V. M. to attend a girl 4 yoara old. I attended at 7.15 A. M. and found her 
dead : the skin mottled all over, Htjor niortia setting in and the body 
nearly cold. The history was that she came in from play at 3*30 w M. on 
Friday, complaining of being lii*cd. Her mother laid her down and she 
slept at once, at 5*30 she awoke and took some milk jind tea : im- 
mediately she vomited sonic thin milky substance and wont to bed, when 
she slept somewhat restlessly until 10*30 r. m. when she awoke with 
vomiting and soviu'c purging : this contiimcd with pain until 5 A. M. when 
she had a slight convulsiou, and died at 5*.30 a. m. A. pod-nvarteui 
examination was made 30 hoiii'S after death. Uitjor inorlis had nearly 
passed off. All tliti organs wore healthy and normal, except tliat tlie 
bases of both Inngs were eongestod. The heart was empty in both 
ventricles and firmly contracted. The stomach and small intestines 
wciX) thickly coated with a creamy lining of mucus, with bile : no bloofl. 
Tluj stomach further contained half an inch of the fatnl loaf : there was 
also found about as much in one of the stools, and [irobably more w.as 
passed. This with the firmly eonii*acted h(*art constituted the chief 
coulirmatory evidence of tlu* irritant naiut'o of the poison wliieli eausiul 
death.” — Chevors,* quoting from a note by Or. H. Oleghorn, states, 
“ There are several species of arum recpiiring examination, of a suspi- 
•* cions, if not of a ]K)isoiious nature. On one occasion fivo Mysore 
“ villagers wen* poisoned by partaking of the acrid rhizomes of an arum, 
“ imperfect specimens of which I sent to Or. Wright for identifieatioii, 
** but he could not distinguish the species. If tlie roots had been boiled, 
“ the fatal TOSiilts would not have occurred, as is well-known, the 
“ deleterious property is easily tlriven off by heat.” Or. Clievers refers 
to two other eases, one in whi(!h a man obtained from a drug dealer n. 
remedy for gonon-lux>a, which appoaifd to have boon a root of one of the 
Ai'oitlvm ; fatal results ensued. 

In 1886 the Civil Surgeon of Oibrugarh forwarded to the Chemical 
hlxamiiier, Bengal, some portions of raw Bish Kachu tub(*i's and loaves 
with the following statement. “ A cooly woman administered some of th(* 
fried Kaohu to another sick cooly on the same garden, but the man 
experieucing a burning seiLsation in his month instantly siMit it out. A 
pig ato what was so thrown away and died in an hour. A second pig was 
experimented on witli some of the same stuff, and fatal results also 
supervened.” Daring the course of the samo year a second case of 
poisoning by Kachu was referred to the Chemical Examiner’s Depart- 
ment ; in this case slicos of Kachu tubers were introduced into a jar 
(containing “ goor.” TJic symptoms induced were suffLciontly urgent to 
* A Manual of Molical .Turisprudcncc for India. 
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ncorasitatc admisKi'on of the person into the Medical College Hospital ; the 
stoniacli'puiiip was used as the symptoms were those of irritant poisoning. 
Recovery en.sued. 

The hiUropcan A. macidatxnn has hcon analyzed hy Bucholy and Enz, 
and tho American variety by D. S. Jones. According to the editors of 
tho National Dispensatory, Jones ])rovcd the presoiico of starch, sugar, 
gum, albumen, resin, fat, and oxti’actives, besido.s the volatile acrid prin- 
ciple, which is soluble in ether. Enz in 1858 oblaiiUMl also saponin, 
“while Bird believes that a volatile alkaloid may bo present.*’ 

The tubers employed by us in our experiments wei*o kindly supplied 
by tho Civil Surgeon of Dibrugarh, and were of tho variety known 
locally as Bish Kaclni and similar to those uschI in the case which he had 
referred to tho Chemical Examiner. We made over a tuber to Dr. King, 
E.^ R. S., Superintendent of tho Roy:il Jiotanic Cardens, Calcutta, for 
idcntilication. Dr. King informs us that it is most probably a si)ecios 
of Alocasia or Colocasia. But the loav<'.s of the specu'es of tlioH(^ genera 
ar(} so much alike that it is impossible to identify them without Mowers. 

In our experiments the tubor-s were tirst peeled ; during this opera- 
tion, considerable irritation was experienced about the hands, l)ut there 
was a comjdetc absence of any irrit;itiv«‘ action on the »>ir:H;lory organs 
or eonjiinetiva). This faet appeared to us to point towards tho uon- 
V(»hitilo nature of tho active jn’iiutiple. In a preliminary experiment we 
tried the olTcet of an injection of a portion of a Inhei- into h. eat’s stomach ; 
8 grammes of a peeled and fresh tuber were rubbed down with about 
15 e. c. of water and the mixture stiuiued througli imisliu. Tlie turbid 
fluid thus obtained was injected into a small healthy cat’s shnnaeli at 
1.8 1*. M. ; at l.*2'2 e. m. the eat was a little restless, hut this soon passeil 
off, and, as far as wo were able to ascertain, no ill-elTocts subsetfuenl ly 
ensued as a result of the injeetion. There was no fjuestiou about tlnj 
activity of the sample used in this experiment, because a miniit(> fi-agment 
applied to the ti^) of the tongue caii.sed in a veiy short time aeiito 
hiiicinating pain, which continued for a con.sidcrahle period. 

In order to obtain an alcoholic I'xtract, tlic peeled and sliced tubei-s 
wera strung on wire and exposed to the air to dry. Tho di*ied slices \v(*t(s 
then easily red need to powder. Tho ]iowder was packed in a percolator, 
and exhausted with hot GO O. V. alcohol. 'J’ho alcohol having been driven 
olf by the heat of a water-bath, tho viscid ext ract remaining was examin- 
ed as follows. A portion was mixed with bread and given to a mouse 
without any effect. A large portion of tbo extmet was treated by Stas’s 
process for the extraction of alkaloids, and tho ethereal extract given 
to a mouBO with negative results. In these experiments wi* observed 
iliat, while tho fresh tubers caused a marked pliysioh»gical action when 
15 
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npplicd to ilio mucous membrane of the lips or tongue, the dried tubera 
wore practically inert. The alcoholic extract, as well as the extract 
obtniiKid by Stas’s pro(5CS9, were without the least action on the tongue. 
We also ti*ied the effect of an cxti*act obtained by cold alcohol, and in 
whicli the alcohol had been driven off by spontaneous evaporation, on a 
mouse without producing any symptoms. This extract was also without 
physiological action on tlie tongue. A glycerin and an cthoi’eal ex- 
tract, prepared by macerating the fresh tubers in the cold with those 
menstrua, also yielded negative results. 

We now tried the effect of distilling the fresh tubers with water. 
The distillate had no acrid tastci : it contained only traces of hydrocyanic 
acid. The symptoms produced by tlio introduction of tlio commoner 
varieties of arum tubers into the stomach cannot be exjdnincd by the 
presence of hydrocyfinic acid. The pi*odiiction of hydivicyanic ncsid on the 
distillation of organic vegetable matter with water is by no moans rare : 
ordinary linseed mcial indeed yields traces of that acid on distillation 
with \vatcr. It is possible, however, that certain varieties of arum may 
contain a large amount of prussic acid, as for example the A. segmnum 
of tho West Indies, which is staled to furnish a juico, two drachms of 
which has ])rovcd fatal in a few houi*s.* Tho tubers left in tho retort 
after distillation with water were still physiologically active, indicating 
that the active princi])le was not dissipated by more boiling with wjiter. 
Natives in using arum for culinary purpo.st3S frequently add an acid 
vegetable, or fniit, such as tamarind. Wc tried the action of certain 
acids on the fresh tnhers, and ascertained that boiling with water 
acidulated with hydrochloric acid for a very short period rendered tho 
tubers f(iiitc inert, when a fragment was applied to the tongue. Dilute 
nitric acid also acted iu a similar manner. Tlie action of acetic; acid on 
tho other hand was very mucli feebler, and the apid had to bo stronger in 
order to produce any decided diminution iu activity. So far, our experi- 
ments had been in tho highest degree unsatisfactory ; as far as wo wore 
able to judge from tho evidence at onr disposal, there could bo no reason 
to doubt tliat the arums as a family did contain a principle cajDable of 
inducing toxic symptoms when introduced into tho system. Most of 
tho works wo had cunsultod ascribed the poisonous effects to a volatile 
principle. Our experiments indicated that, while drying tlio tubers 
without artificial heat deprived them practically of all activity, exposing 
thorn to tho tempcraiui'o of boiling wator for at least half an hour 
nt the most only very slightly diminished thoir activity. As far as wo 
were aware, there was no toxic principle known whicli exhibited simflar 
reactions with reagents. We again tried the effect of tho frosh tubers 
* Wuodiuau ai.d Tidy’s Furensio Modicino.” 
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and loaves (which we also pi-oved to ho hij’fhljr active when applied to the 
toiijjue) on a pi^, a rabbit, and a f^iiiiica-pii^, but with negative results. 
Although we took the precaution to starve these animals before giving 
them the leaves and tubers, there is a coiisubu’ablo doubt in our minds 
whether the rabl»it and guinea-pig over ate any of the arum ; the ])ig 
certainly did eat a small [lortioii of a leaf, but, although it must have 
been very hungry, it refused a moss of chopped tubers, bran, and sugar. 
There is thus in these oxperitnouts somo uneortaiiity. Wo wore parti- 
cularly aiLxious to try the cJfect of the fresh tubers ou a pig, boeause we 
had the very circumstantial note from the Civil Surgeon of Ilibriigarh, 
ill which it is stated tint two pigs had boon killed by eating some of the 
same tubers as those with which we had exporimouted. 

A rough aiial^'^sis of the ash indicated the presence of a largo amount 
of potassium and magnesium; calcium was also present, but we failed 
to obbiiii indications of sotlinm. Tlio acids consisteil of carbonic, 
phosphoric, and hydrocliloric, with traces of siilpliurie acid. Wo also 
obtained IVoin the dried tubers very marked ([iiautities of potassie nitrate, 
so that vvlion they had lieeii iucineratinl they behaved very like tinder, 
containing sal t-peti'c. The examination oL' the ash thus failed to atford 
us any clue to tlio pliysiologica! action of the fresh tubers. 

It now occurreil to us tliat possibly tho jiainfiii olYt'cts produced by 
arum when in contact with the toiigno might bo due to iri(;clui.nical 
causes. A microscopic examination of a section of a tuber revealed the 
presence of very iinmerous bnmlles of needle-shaped crystals ; anil we also 
foiim) similar crystals in the leaves and stems. These crystals were seen 
under tlio microscope to be insoliildc in cold acetic acid, but easily soluble 
ill cold diluted nitric or hydroehloric acid. Caustic potash was wiliiout 
action. A tuber was boiled, and sections made when cold; on micros- 
copic exaiuiiiatioii crystalline bundles were still visible. The. presence of 
raphidcs in the cells of* plants is well known; even in the arinn they 
have boon behire oijscrved. Dyiiiook meutions needhj-sbape.l cryst:ils in 
the parenchyma of the A. syloaticimi ; ami lu the nettle tribe si alke I 
crystolithes have been described siisjieiided in the ctdls. Bnt, as far as 
wo are aware, the signiticauco of these nocdlc-shapcLl crystals in the 
arum has not hitherto been recognized. There appears to us to be no 
reason to doubt the fact, tluit the whole of tho physiological symptoiii.s 
caused by arums are due to those needle-shaped crystals of o.xalatc of 
lime, and that tho symptoms are thus duo to purely mechanical causes. 
Bearing in mind the action of reagents on calcic uxalatii, the reason why 
mere boiling the tubers in water failed to deprive them of their activity 
is explained by the insolubility of oxalate of lime in water. Again, the 
action of dilute acetic acid, even at a temperature of 100^ C., in slightly 
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lessening the activity of the tubers is duo to the very slight solubility of 
oxalate of lime in that acid. And, lastly, the complete loss of all physio- 
logical action when the tubers wore treated with dilute nitric or liydro- 
cliloric acid is evidently duo to the mady solubility of calcic oxalate in 
tlioscj niincral acids. And these assumptions, as wo have already indicated, 

woro fully demonstrated by the miciuscopie examination of scotious of 
the tubei'S treated witli the roiigents wo have mentioned. One point, 
however, remains to bo explained. We observed that, on diy ing, the tubers 
lost practically the whole of their phy.siological activity. Clearly there 
could have been no loss of oxalate of lime on desiccation, and as a matter 
of fact wc found as many crystals on niicroscopic examination of dried 
arum as wc had found in the fresh tubers. Wc explain this appai'ciit 
anomaly in the follnuing simple manner. In the fresh condition of the 
tubers, tlic bundles of crysbils of oxalate of lime arc cone-shaped, more or 
less, the sharp joints covering a wide area, and forming the base, but, in the 
dry ing of the tubers, the needles appear to arrange themselves more or less 
parallel to oik! anotlior, and the sharp points thus cover a smaller ai'ca. 
And tlins, instead of each crystal acting as a separate source of irritation 
and penetrating the tissues, the bundles act as a whole. It is woll-knowii 
tlial. iinely cho])pod hair wlien given with food will cause death by setting 
lip uneontrolliible diarrlia'a. 1'ho hairs <‘()vcring the legumes of Iho 
Mnrnno (cowage) are described as straiglifc, quadrangular pris- 

ma! io, and sharply poiiilod at the apex, 3 mm. long, and thus e.asily 
])em*trate the skin, causing intoleniblo itching, wliicli is greatly 
increased by washing and rubbing. Cowage, as is well known, has 
long been used as a vermifuge, under the idea that its prickly sohn, 
wliicli irritate the skin so severely aiul ai*e so diilienlt to detacjh, 
■wound and injure the worms, and either kill them or promo! c ihoir 
exf)ulsion.* Apparently with a similar object A., tortuosmn is used to 
kill worms Avhich infest ca!!lo during the m?ns. Lastly, wo have an 
example of Iinely divided miiioral matter causing local irrilalion, in tins 
so-called hill diarrh(x*a at Dhurmsala, which is apparcjitly j)roduce(l by 
!he use of water containing very tine scales of mica.f 

The usual syiupioms produced by arum when administered !o the 
hnmaii subject arc great local iiTitation, swelling of the tongue, convul- 
sions, dilated jmpils, insensibility, and coma.J With these symptoms it 
might bo argued that a nieohanical theory for the action of arum would bo 
untenable. It migbt be concodc'd that local irritation of the mouth won hi 
be produced by anim ; but objected that, directly the vegetable entered 

* Niitioual Dispensatory. 

t Tllacnain.'ira’rt 8rl» l?o[)ort on I’olablo Waters in Bengal, Appomlix, p. 'it. 

% Woodinau and 'I’idy’s Toxicology. 
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tho stomach, it would bo acted upon by the gastric juice containing free 
h^’drochloric acid, — and that acid, as is well-known, is a ready solvent for 
calcic oxalate, — so that, before the vegetable matter containing the iioedle- 
shaped crystals could enter tho intestine, it would have lost its mechani- 
cal irritative properties. In answer to this we would merely remark, that, 
when mechanical initation of the stomach is carried bo3^ond certain 
limits, so as to produce pfiin, tho secretion of tho gastric juice, instead of 
becoming more abundant, diminishes or ceases entirely, and a ropy mucus 
is poured out instead.* And it also jippoara likely to ns that tho groat 
irrifation produced in tho mouth would I'oact upon tho stomach ; for, 
according to experiments by M. Hlondlot, the quantily of tho scerction 
seems to be influenced also by impressions mado on tlio month.t We 
thus fail to see n.ny reason why the arum tissues loaded with needle- 
shaped crystals should not enter tho intestines. Once in the intestines, 
the mechanical effects of the crystals would bo to induce convulsions, 
dilated pupils, and coma; all of which symptoms are often caused by tho 
mechanical irritation of intestinal worms. 

This theory of the mechanical action of tho arums, which we 
advaiKiod in 188d, lias since, apparently, been independently adopted by 
Iferr Stfihl, who, at a recent mooting of the Jena Naturalists* Society, 
read a paper on the signilieanco of thoso excreta of plants which aro 
known as raphidcs, and are so often mot with in tlie cells in large quantity, 
h’rom experiments this investigator inferred that tlioy wore a pi'olcction 
to plants against being eaten by anim.*ils. Alany animals avoid plants with 
raphidcs, or cat ilicm reluctantly ; and some animals, e. r/., snail species, in 
eating plants that laavo raphidcs, select those parts that are without tho 
crystals. Many plants held for poisonous, c. [/., A rum, macula/ nw., owe 
their bui’iiing taste simj)ly to the very mimorous nipliidcs, which, forced 
out of tlioir cells, enter the tongue and palate. Tho juice obtained by 
tilLration has quite a miUrtaste.J 

* Kirko’s Physiology. 

t II'kL 

t “ Xaturo,” Dec. 2Jlth, 1887. 
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the stomach, it would be acted upon by the gastric juice containing free 
hydrochloric acid, — ^and that acid, as is well-known, is a ready solvent for 
calcic oxalate, — so that, before the vegetable matter containing the ueodle- 
sha])od crystals could enter the intestine, it would have lost its mechani- 
cal irritative properties. In answer to this we would merely remark, that, 
when mechanical iriiUition of the stomach is carried beyond certain 
limits, so as to produce pain, the secretion of the gastric juice, instead of 
becoming more abundant, diminishes or ceases entirely, and a ropy mucus 
is poured out instead.* And it also appears likely to us that the great 
irritation produced in the mouth would react upon the stomach; for, 
according to cx])crimeiits by M. Blondlot, the quantity of the secretion 
seems to be inllnciiccd also by impixissions made on the mouth.t We 
thus fail to see any reason why the arum tissues loaded with iieedlo- 
shaped crystals should not enter the intestines. Once in the intestines, 
the mechanical oiTects of the crystals would be to induce convulsions, 
dilated pupils, and coma; all of which symptoms are often caused by the 
itieehauiual irritatioii of intestinal worms. 

This theory of the mechanical action of the arums, which we 
advanced in I88d, has since, apparently, been indopondently adopted by 
Herr Stahl, who, at a recent meeting of the Jena Naturalists* Society, 
read a pai»cr on the slgnilicaiieo of those excreta of plants which are 
known as mphidos, and are so often mot with in the cells in largo (Quantity. 
Fi'oin ex[)erimonts, this investigator inferred that they wore a protoelion 
to plants against being eaten by animals. Many animals avoid plants with 
raphides,or eat them reluctantly ; and some animals, e. r/., snail species, iu 
eating plants tluit have raphiiles, select tliosu parts that are without the 
crystiils. Many plants held for poisonous, e. g., Arum niaciLfa/tnn, owe 
their buriiiiig taste simjily to the very numerous mijhides, which, forced 
out of their cells, enter tlie tongue and jialatc. The juice obtained by 
liltratioii has quite a mi hi taste. ;{; 

* Kirko’s Pliysitilogy. 

t Ibid. 

if “ Nature, *’ Doc. 39lli, 1887. 
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V^. — Notes on Tmlian RiivnC'icota ; HiiTKUOPTiiiiA, No. 4). 

Bij E. T. AtkIxXson, B. A. 

[Ucceiv^ed Decoinbcr 20th, 1887 Head Januaiy Hh, 1888.J 

Div. Nezaria. 

En. TTcni. v, p. G3 (1870). 

a. h. c. as in TlopUsimln-aria (p. (10). 

(7. ns in Culacantharia (p. 70). 

e. Entire foot, or at least the ffeniciilfo, jialo, flavesccnt or vircs- 
cent, rarely pictured or sprinkled l>ln(;k : antennn) rarely to n viny great 
part, black : rostrum never cntii'oly black : moinbrano rarely blackish. 

f, llody greenish, very rarely incarnate, above entirely densely, or 
very densely, punctured ; punctures concolorous : inembi’juie colourless : 
venter without a furrow, second segment spiiiose or very distinctly 
tuberciilated, tubercle higher than the mesostethium which is not ele- 
vated : margins of pronotum neither levigiito nor, unless at the very extre- 
mity of the lateral triaigina, very slightly reflexed : tibiro above llattish 
or sulcated : dorsum of abdomen greenish, or, in dcjad sj)ccimens, flavcs- 
oent, very rarely anterioi’ly black : anierior lateral margins of the 
pronotnifj, never, unless very narrowly, and then luoro broadly beneath 
than above, black. 

Oenus A(*ih)STERxr.M, Fieber. 

Enr. Horn., p. 79, 331 (1801) : Stab Eu. irem. v, p. 03, 00 (1870). 

Broad, oval: head semioval, broadcuied .at the eyos, without a black 
spot or small line beneath before the e3X*s at tlie antenniferons tubercles ; 
frontal ealbis continued tlirongli, .‘interiorly iiarn>\v(}r : cye.s robust, ocelli 
largo : jugular plate.s low, margined, anteriorly scarcel}'^ lobnlate, as long 
as the base of the vo.strum: pronotum tr-insversely scxangiilar, Hatly 
convex, niargiu slightly carinate, straight; coriiim cxarciiute ; ventor 
rather desnsoly and dislinctly punctured, ioviguto iii the middle. 

22r». ACROSTERNr.M ORAMINKITU, Fabi'iciiis. 

CiwirjT gruinintui.^, IVibr., Ahuit. Tns. ii, p. 295 (1787); Eiit. Syat. iv, p. 120 
(1794); Syet. Khyng, P- ^75 (18o;i). 

Cimex sclndoniiii^, Fabr., Ent. Syat. iv, p. 114 (1791); Syst. Hhyiig. p. ]7(\ 
(1803). 

Acroalernum j^rnminninn, Stal, Uora. Fabr. i, p. 31 (1868) ; En. 11cm. v, p. 90 
(1876). 

ff , $ . Body small, entirely green, immaculate ; above a little more 
obscure, beneath a little paler (O. gramincu^^ Fabr.). Head flavescerit, 
antonme fuscous at tlio apox : pi'onotum virescent, anteriorly flavoscoiit ; 
Bcutollum flavcsceiit, with a pair of white dots at the apex : hemelytra 
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vii^scent with a flavescent streak befora the margin : wings white : 
body viroscent (0. sclado7iins, Fabr.). Al>ovo yellow- vii’esceiit, bonoath 
with antciiiKCi and foot sordid yellow-whitish : second and tliird joints of 
antenno) subcqual in length: scatcllum witli a small subcalloas wliitish 
spot on both sides, at the apex : extremity of tho apical angles of the 

abdominal sogmonts, black, somewhat acntcly ju'omiuulous (S/dl), Very 
closely allied to A. mcertum, Sign., diJferiiig only in llie points noticed. 
Long, il ; broad, 5 mill. 

Rc 2 )ortcd from JiuUa : Utakamand and Calcutta. 

Oorius Nezaha, Am. A Serv. 

Hist. Nat. Ins. Jlt'iu. p. M3 (1843) ; Siil, fTjMn. Afrit*, i, p. 82, 102 n8<’,|) , 
Ofroi’s. K. V.-A.., Forli., p. .'i30 (IKC?); Kn. Ifi'm. ii, p. (1872) ; v, p. 03, 91 
(187(5). liiclntli'!-' Dalhu), j‘t, Inst llcjn. 11. I^f, i, p. 271* (IBol) ; Walker, 
Oat. Uet. 11. M. ii, p. 350 (1807). 

Body oval or obovaio ; h(‘ad Hat, ovate, rounded tit the apex, lateral 
margins sojnewliat sinuated, lobe coutinuod through in tho middle : first 
joint of rostrum* not extending posteriorly beyond tlio bueenlo), some- 
limS soinowliat shorter than f he bucciihe ; first j(»irit of tlio antenna) 
barely renebing fbe apex of the head : anterior latovjil mai-giii.s of tho 
proiiotiun rarc'ly very slightly r(‘ni‘xed (h* soinewlmt callous, anterior 
margin siiiunled bof-wooii the eyes, behiml the eyes (ui both sides trun- 
cated, very rarely sligblly callous in the middle : fren a continued be- 
yond the middle of tlio bciilelluiii : iiK'sostethinm cai'iuale: venter 
tnberciilate or spimwe at the base : head beneath, before the eyes at tho 
aiitemiiferoiis tiihende, inarkod b}' a black spot or small line : tibice 
above very often fnn(»\ved. 

2‘J(). Nkzasa viRiDPi.A, Liniifeii.s. 

P^nlnloimi itiiniriiijdnfnj Leon Diifoiir, Korn. p. 157 (is:w). 

Ncsiifm Niiittrihjiliild, .\m. & Jlist. Nut. Ins. llriii. p. M I- (1KI-3) ; Fiebor, 

Pliir. 1 1 rill. p. 330 (IMJI). 

pi’osiuH'i, Dullus, lust Hotm. i, p. 271- (1851): r'crl. H_>n. I.imi, 
poulatoiiin {Xf>:.nraJ siiinnuiilnlu, (im-riii, SumM Hist, f’lib.i, li^. p 373 (1857). 
Korniv •pin<lnii, .Mills, nml Ii-.y, Fini. I’nil. p. 2si5 (l''i’ii;» . lm 'vn. Ijiiiii 
Xr-.tiiii I •riiltila, Slul, llfiii. .■Vrrir..i, p. 103 (IMJ!) ; II. ni l’:iln'. i. ]) ;!| ; 

Fn. lirni. ii. ]). 41 (IS72j; v, p 91 (ISTii). '\l.u-i-, iJi i-*- N •mi-i, p. i! 7 (iSOfJj: Dis- 
liiui, A. M. N. 11. (5 fs.l, p. ‘'O (1873) ; Jliol. Cm!. An: Ik m p. /h iI‘'.iO)' Wliiio, 
Ejit. Mon. xir, p. 270 ''1873) 

o. ('/II.* js F.ilir , Sy.*-!. Flit. p. 71 L 117/5), .Sprr. Ins ii, p. 

351(1781), IM.iiii. !u:>. 11. p. 20'J^I7s7): Mn.. i\, p lo,* ( I7'.‘ i) ; Hliyiiij. 
p. 1(57 (1803) : (oiicliii, oil. N.it., i (1), p. 2iu3 (if^Vij . Wulll, ic. (Jin,, ii, p. 58, 
t. 6, f. 53 (1801). Madeira, India. 
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Cimex spiranHf Fabr., Ent. Sygfc. Snppt. p. 533 (1798) : Syst. Eliyng. p. 167 
(1803). WoBfc [nilia Islands. 

Cimex viridissimunj Wolff, 1, c., p. 65, t. 6, f. 52 (1801). fiidin. 

Pentaloma unicnlorf subitericea^ leei, tripunctiijera, proximaj chinen/dfi^ chlnnSf 
chlorocephalut prnpintpiay and hcrylina Wcstw., lToj»e, Cat. Tleiii. i, p. 38-39 (1837) : 
from Java, India, Cape St. Yiiiccut, Tcncriffe, Cliiua, Sierra Leone, Jlrazil. and 
Pnna respectively. 

Rhaphiijtiiiler smnrapdultiit, Kolon., Mol. Ent. iv. p. 55 (1840). 

Pentatoma pi icaticolliHf lincas, Expl. Alger. Ins., p. 87; Mem., t. 3, f. 9 (1849). 
N. Africa. 

Wiaphigaster siihamceiiSy Dallas, List. Horn, i, p. 275 (1851 ). Jf. Dengal. 

Var. b. : — Cimex inrffuatus, Fabr., Sjrat. Ent. p. 7ll (1775) ; Spec. Ins. ii, p. 353 
(1781) ; Mant. lus. ii, p. 291 (1787) ; Ent. Syst., iv, p. 108 (1794) ; Syst. Kliyng., 
p. 160 (1803) : Gmoliii, 1. c., p. 2150 (1788). 

Pentatoma jlaeicoUin and Jlatncornis, Pal. lleaiiv., Tns. Ifern., p. 185, t. 11, f. 4 
(1805). 

Ithaphiga liter torqvatvs, Ilcrr. Sebiiff., Wanz. Ins., iv, p. KK), 1. 102, f. 147 (1839). 

Viir. r. ; — Cimex eiriihdun^ Liim., Syst. Nat., 10 cd., ]>. 4 It (1758) ; Miis. Liid. 
Ulr. p. 172 (1704) ; Fabr., Syst. Ent. p. 710 (1775); Spec. Ins. ii, p. 351 (1781) ; 
Mant. Tns. ii, p. 291 (1787); Ent. Syst. iv, p. 1U9 (1791); Syst. Ehyiig. p. 160 
(1803) : finielin, 1. c, p. 2150 (1788). 

Cimex hemirhlorint (acriiiar, Silb. Rev. v, p. 100 (1837). 

Rhaphiijaster orI»i«, Stal, Of vers. K. V.-xV. Korh., p. 221 (1853). 

d*, 9 . Somewhat narrowly obovatc ; varying in colour ; through- 
out densely punctured ; with a very ohtnso, broad, hsvigjite, ventral ridge • 
third joint of tlio antenna) at the .apex, and almost entire 4 — 5 joints, 
brniiiiescent : extremity of anteiior lateral margins of the pronotum, 
also m,arf;in of venter, pale substraiuiiieoiis : extremity of apical angles 
of the segments of the abdomen and a Jiiinuto spot or small lower lino on 
head before the cy’os, black (laRdl). Long, 12 — 16 ; broad, 6 — 1) mill. 

Var. a. : — Fir.st joint of antennm green, fuscous at the apex ; se- 
cond fuscous, green at tlio base ; third entirely fuscous : head rounded, 
entire, eyes testaceous : margin of pronotum flavoscont : scutollum 
green witli three very minute, yellow, basal dots ; abdomen greenish, 
ventral lino flavescent : feet vircscent ((7. Fabr.). Above 

broadly greenish; scutellum immaculato, a little more obscure at the 
base : 3 — 4 joints of antennio at apex and entire last joint, purple 
(Wolff, 1. c.). Westwood’s species vary chiefly iu the coloration of the 
antenna). 

Var. h . : — Above green ; head and margin of pronotum anteriorly, 
flavescent or sordid stramineous : antenna) variegated rufous and green 
(0. torquatus, Fabr.). Green : anterior half of head and thorax, throe 
or live spots at the base of the scutellum, aud the margin of the abdomen, 
yellow (Heir. Schdff.), 

Var. c. : — Above sordid stramineous : two basal spots on the head, 
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three anterior spots on the pronotum, tliroc anterior spots and apex of 
scntellum, also spot behind the middle on the hemolytra, virescont. 

Eor the full synonymy of this remarkable uosmopolitaii insect, re- 
feronco may bo mside to StSl (E. H. ii, p. 41) or Distant (1. c.). It 
is found throui^hont North and Central America, and as far south as 
Cayenne, in all lilurupo, all Africa incliidi lit' luo adja-eent islands, Corea, 
Japan, China, India, the islands of tlie E. Areliipelaj^o, Australia, and 
New Zealand. The Indian Museum possesses speeiinens from almost 
all parts of India. 


Div. TTviiiiARiA. 

a. h. c. as in Tloidislodornria (p. GG). 
d. as in Catacautharia (p. 70). 
c. as in Nezaria (p. 118). 

f. Body vary! Ilf' in colour, sometimes entirely virosoent and adorned 
with conoolorous piiiietures, if so, the anterior and anterior lateral m.ar- 
gins of the pronotum are levigale, elovnted or callous, or t!io head not, 
unless very remotely and linoly, punctured, or the mesostethium cle- 
•vated and not lower than the basal tubercle of tlio venter, or tho tibifio 
obtusely rounded, or ilio venter furrowed, oi* tho anterior lateral margins 
of tho pronoium black: dorsum of abdomen rarely greenish, oven in 
greenish species, generally croccous, rufeseent or black. 

(j. Venter without a furrow: tibiio above generally margined or 
furrowed : lateral angles of pronotinu jirodueed in a long, aeuininate, 
sijiniform process : bead without black ])oiiits arranged in several longi- 
tudinal rows. 


Genus Sau.ht's, Stal. 

Of vers. K. V.-A. Fiirh. p. 513 (1867J; p. G:33 (1870); Kii. llcin. r, p. 03, »2 
(1876). 

Body obovale: bead moderately inclined, gradually naiTOwed for- 
wards, slightly siiiuato on each side before the e^cs; tylus and juga of 
equal length ; buccula) continued through, slightly elevated ; ocelli 
rather near the eyes ; I'ostrum extended somewhat behiinl the last coxic, 
first joint on a level with the bucculm, second joint scarcely longer than 
tlio third ; first joint of antenna* as long as, or barely extending beyond, tho 
apex of the head, second joint shorter tlian tliird : pronotum inoderaiely 
declined before the middle, anterior margin scarcely elevated, anterior 
lateral margins obtuse, basal margin straight, basal angles spinosoly 
produced : sciitellum moderate, somewhat narrow at tho apex, frena 
extended somewhat beyond the middlo of tho scutollum r apical 
angle of corium rounded : mesostethium distinctly carinate ; metaste- 



122 E. T. Atkinson — on Indian Rhyncliota. [No. 2, 

thinm not elevated : odoriferous apertures continued in a furrow that 
Ijasses into a ridge : extremity of angles of abdominal segments pi'omi- 
nulous ; second ventral segment prominulous, in the middle at the basOi 
in an obtuse tuborclo : tibieo rounded, above convex, only towards apez 
obsuleioly llaiLisb or subsulcuic 


227. Sabjuus BPiNOsus, Dallas. 

Rhnphiffnittor spinosusj Dnll.'is, List Tlom. i, p. 27B (1851). 

lihaphuiastcr humeral iHtD&Wtifif List Horn, i, p. 27B (1851) ; Walker, Cat, I Tot. 
ii, p. aftl (1807). 

Saberu.o npiito'nis, Stal, Ofvera. K. V.-A. Forh. p. GB2 (1870); En. Horn, v, p. 92 

( 1870 ). 

9 . Above green, very tliickly and rather coarsely punctured : pro- 
notuni with the lateral angles produced into acute B 2 )incs : membrane 
transparent, colonrlcsa : margins of tho abdomen with a small black 
point at tho posterior angle of each segment : rostrum pale yellowish 
green, with the apex of the last joint, black : antonam with tho two 
basal joints, green ; ilio third with tho basal half green, the apical half 
black (Balias). Long 16 humeral breadth, 12^,mill. 

lleported from Philippines, Assam. 

Genus Hyllus, St&l. 

OfverB. K. V.-A. Forh. p. 613 (1867) ; Bn. Horn, v, p. 03, 92 (1876), 

Body broadly obovato ; head much inclined, slightly sinuate on both 
sides before the eyes, thouco somewhat naiTowcd, rounded at apex ; 
tylus scarcely longer than tho juga, lateral margins somewhat obtuse; 
bucculs) continued through, modemloly elevated ; ocelli near the eyes : 
rostrum extended somewhat behind tho last coxa>, first joint on a level 
with tho bucculco, second joint longer than tho third ; first joint of tho 
antenna^ not reaching tho apex of tho head, second joint shorter than the 
third : pronotum rather declined anteriorly, anterior margin narrowly 
and distinctly callously elevated, scarcely truncate behind tho eyes, 
anterior lateral margins very obtuse, convex, basal margin very broadly 
somewhat sinuate, lateral angles spinosoly prod need : sciitellum soino- 
W'hat short, almost erpnilly broad and long, narrow at tho apex, frona 
extended beyond tho middle of Iho sciiielliim; oxtromity of apical 
angle of tlio corium rounded : base of venter unarmed, neither sjnnoso, 
nor tubcrcnlato : ineso.stethium distinctly carinate : apical angles of the 
abdominal segments acutely very slightly pruininulous : tibioi furrowed 
above (Stdl). 
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228. Hyllcs florens, TValkei*. 

Uonn’uUa florens, Wnlker, Cat. ITot. ii, p. 203 (1807). 

Hyllm ccruginnavA, irn^'liind, Stottin Eiit. Zmt. irxi:r, p. 160 (18(58). 

HylhiR ilrtfenit, Stal, En. IToiii. r, p. 92 (1876). 

Deop preoii, broail, oval, roughly pniicim-cil ; inulor side and logs 
palo : head above ochi'acoons, bordered with black and sometimes wil li 
black sutures between the jiiga and the iylus whicli are of equal length : 
rostrum extending a liitlo beyond the hind coxf\}, tip black : antenmo 
black, slender, full half the length of the body ; tirst joint green, not 
extending to the front ; third longer than the second, shorter than the 
fourth; fifth as long as the fourth: prone turn smooth along the fore 
border ; spines black, stout, acute, voiy long, very slightly n.scciiding : 
Bcutollum with a round palo yellow apical spot : abdomen beneath with 
a palo luteoiis disc a.nd with black marginal spots: legs slondor; tarsi 
luteous: mem bi’ano brown. (Walker). Body long, 8 J mill. 

Reported from Sumatra, Malacca, Siam, Burma. 

Div. Pl.vutiakia. 

Ell. Bein. v, p. 63, 64 (1876). 

a, b. c. as in llinilhhuloraria (p. (5(5). 

d. Lateral angh's of the [iroiiotnm general ly not, or mrely veiy 
slightly, proniinnloiis, not acumiii.ate, rarely strongly produced and 
amiminate, if so, the head is furnished with bl.'i ok puifctnres arranged 
ill parallel longitudinal rows. 

p. Venter generally tuberculate or R[nnoso .nt the b:ise, the tubcMvle 
touching, or somewhat so, the elevated me.sostotliinm ; spino, when pre- 
sent, long and depressed; me.sostethiuiii not lower Ihnn the basal tuber- 
cle of the venter wdieii ]U’esont : ridge on mosostetliiiim posleriorly 
souietiuit5s oiilier auiplili(Ml or tliickencd liiiulwanls : tibue above llat U'ld 
margined i)r distinctly furmwetl : third joint of the lustrum .sometimes 
longer t hail the second. 

f. Head moderate, not, or not so strongly, impiesscMl between the 
eyes and the oi’olli : coriiim and .scutelluiii rarely .somewhat equal in 
length, and froiia rarely shorter by half than the {‘Cutelliim, if so, the 
ventral .s])iraeula and the space around thorn aro black : basal tubercle 
of venter absent, or not extended in a spine. 

g. Biitirc body or the greatest part viroscent, i-arely incarnatcly 
virosceut : frena extended beyond the middle of the scutidlui;: : tho 
anterior and the anterior lateral margins of the jironotiim not, or only 
slightly, callously elevated : nictastothium and basal tnherclo of the 
venter equall}' highly elevated, tho latter touching, or somewhat so, the 
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motastcthinm : second and third joints of the rostrum equal, or some- 
Yrhat so, in length, the third joint never longer than the second : ventral 
spiracula generally concolorons, very rarely black : tibiuo above nar- 
rowly and slightly sulcated, or somewdiat so. {Stdl). 

Genus Plautia, StAl. 

Hem. Afric. i, p. 82, 191 (1861); Ufvora. K. V.-A. p. Bi t (1807) jKn. 
Hem. y, p. G4, 92 (1876). 

Body broadly obovate : head flat, rounded at tho apex, slightly 
sinuated on both sides before the eyes, tylus about as long as the 
juga : rostrum produced a little behind the last pair of coxin, first 
joint not extending beyond the bucculie posteriorly, second joint a 
little shorter than the thirds first joint of the antennaj not reaching 
tho apex of the head, second joint never longer than the third : 
anterior lateral margins of tho pronotum entire, not callous, anteriorly 
entirely callous, levigate, not or barely truncated on both sides behind the 
eyes ; scutelliiiu shortish, frena continued somewhat beyond the middle : 
mesostethium carinate : venter jmnetured, basal tubercle vci’y obtuse, 
somewhat broad, • slightly elevated, not somewhat compi'cssed, very 
obsolete; metastethium less elevated: coriaceous part of the hemolytra 
beneath (costal limbus geuerally excepted) sanguineoiis, or more or less 
incarnate, above also generally more or less distinctly incarnate : tibloe 
sulcated above. (/bVdZ). 

229. Plautta FJiiBRiATA, Fabricius. 

Cimea fimhnatus^ Fabr., Maiifc. Ins. ii, p. 295 (1787); Ent. Syst. iy, p. 121 
(1794) ; Syafc. Kliyiig. p. 175 (1803) ; ilerr. Scliaff., Waiiz. lua. v, p, 03, 1. 10*4, f. 
505 (1839). 

Fe?itatoma fimhriolatum, Horr, Schuff., Waiiz. Jna. vii, ]). 102, f. 768 (1844). 

Pentatoma jimh iata, Dallaa, Liat Hem. i, p. 25). (1851) ; Walker, Cat. Uct. ii, 
p. 298 (1867). 

Pentatoma crossota, Dallas, List I, c. p. 252 ; Walker, Cat., 1. c. p. 300. 

Plautia fmbriata, Stal, Uem. Afrie. i, p. 191 (1864) ; Hem. Fabr., i, p. 32 
(1868) ; Eu. Hem. v, p. 92 (1876) j Diataut, A. M. N. II. (5 a.) iii, p. 45 (1879) ; 
Trans. Ent. Soo. p.^16 (1883). 

Small : antenmo pale, joints black at tho a];ex ; head, pronotum and 
Bcutellum greon, punctured, immaculato : hemelytra greyish, with a 
median spot which almost forms a band, fuscous, exterior margin green : 
wings cinereous, spot at the base fuscous : beneath giocn with a me- 
dian line, yellow : anas porrect, emarginato at tho apex (Fabr,). 

d* . 9 . P. crossoia, Dallas, has head, pronotum and scutellum bright 
green, i-ather thickly and finely punctured with brown : eyes black 
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oculii red : the head has a very shorb black lino on each side in front of 
tlio eyes below the laleml margins : pronohim with a very slender, 
reddish brown line on the edge of each lateral margin, the lateral mar- 
gins straight : seutellum with the margin of the apex whitish : coriace- 
ons portion of the homelytra red, punctured with brown, with the outer 
margiii green, punoturod ; mcmbmno transparent, with a large brown 
cloud at the base, in which are two darker brown spots : wings trans- 
parent, with the principal vein rod : abdomen above crimson, very thick- 
ly and finely punctured, with the lateral margins bright green : body 
beneath green, very thickly and finely punetiirod, except oft tho middle 
of tho disc of the abdoTuen, which is ycllowisli, very sinootli, and punc- 
tate ; lateral margins of the abdomen with a black point on the apical 
angle of each segmeut: legs green; tarsi tcslacoons; claws black: 
rostrum pale testaceous, with tho tip black ; second joint considerably 
shoi’ter than tho third ; basal joint green, second pale grc(3nish yellow; 
third becoming fulvous towards tho apex ; fourth and fifth fulvous, 
with the tips brown (Dallas). Long, 10 — 11 mill. 

The dorsun\of the abdomen varies testaerjous, unmarked, or brosdiy 
with two black stripes : in a Chinese example it is almost entirely 
black or subviobiccous-black. 

Reported from Java, ‘Rnstern Archipebigo, Jiipan, Cbina, Stiam 
Malacca, Silliat, Assam. The Indian Museum has specimons from Java, 
China, Assam, Sikkim, Calcutta. 

Genus Zangis, StAl. 

Ofvera. K. V.-A. Piirli. p. 614 (1807) j Bn. n&m. v, p. 64, 93(1876). 

Differs from Nozara, iu having tho body less broadly obovate ; Im- 
melytra above and beneath green ; membrane entirely colouiless ; head 
goiiorally less densely pnnefured ; venter aciculatoly subrngoso, not 
punctured, basal tubercle very distinctly elevated, anteriorly niign- 
hifed and somewhat compressed, reaching but not higher than the 
metiistcthium which is strongly elevated and gonorally siiiuatcd poste- 
riorly. DilTors from Phiutia in tho narrower body, head and seutellum 
longer and the sciitelliiin narrower at tho apex. 


230. Zangis behylFiUS, Fnbricius. 

Cinien heryllns, Fabr., Mant. Ins. ii, p. 292 (1787); Eat. Sjst. iv, p. HO 
(1794) j Syst. Uhyng. p. 108 (1803). 

ZiingiH hrnjUuSt Htal, Hem. Fabr. i, p. 33 (IROH) . SfM, Bn. Horn, v, p. 123 (1876). 


9 . Suboval, pale somewhat sordid ftaveseont, shining, above less 
17 
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densely pnnctnlftte, first and second joints of tlio antonnoo very pnlo 
virescenf, iliird fuscous, vircscent at tlio base, fourtli and Oftli testaceous, 
yellow- whitish at the base ; extreme margin of the head, two longitu- 
dinal lines, approached before the middle, posteriorly more distant, 
paiallel, a small line before the ocelli, also a lower line above the an- 
tenniferoua tubercles, four minuto spots on the pronotiim at the anterior 
margin, six placed in a transverse row before the middle, also several 
boliind the middle arranged in an undulating transverse row, four 
minute hasnl spots on the sciitelliim, one marginal on both sides b(?fore 
the middle iWid several post onor scattered ; spots and small transverse lines 
on the exterior lijubus of the corium, a sninll spot on the pro- and meso- 
stetbinm situate towards the coxie, patch on the anterior angles of the 
prostoihium, a minute spot almost at the middle of the basal margin of 
the sides of the mesostethinm, lateral marginal puncture on the metas- 
tetliium, basal and extremity of the n|)icnl angles of tlio ventral seg- 
ments, narrow snbapical and siibbasal bn ml on the scgmouls of tho 
connexiv’ini, also apex of rostrum, black: membrane sordid hyaline : 
anterior lalei’al margins of firoiiotiim, and exterior inargiu of corium, 
anteriorly weakly orange. 

Head sliglitly smuat(?il before tho eyes, somcwliat iiniTowed before 
the sinus, rounded at tho apex, antoocMiIar part shoH or than broad at 
the base; antenna) witli tho third joint scarcely twico longer than tlio 
second: pronotuni very roinololy piinctnrj*d hcfoi'o a wared i-ow of 
black spots, more obscuro boliind tlio sanio row, entire nnf erior mar- 
gin narrowly elevated, lowest ])art of the anterior latoral mar'/ins 
a little refl ex cd, lateral angles scarcely pronn'nn Ions : scidclliim almost 
thrice broader at llio base than at the apex of the froiia : ]>ectus remote- 
ly punctured, ii large, oyiaquc, lateral spot iu>t puncliircd : vesitor very 
linely punctured, smooth on the disc, second segment at tho haso con- 
vexly elevated in the middle': extremity of the apical angles of tho 
segmouts somewliat proiniuulous : tibia) with a furrow cuiiliriucd 
through (jbVd/). Long, 10 ; broail, 8 mill. 

Reported from India, Tranquebar. 

i)iv. Axiaoastakia. 


Ka. Hem. v, j). (i4 (1876). 

a. h. c. as in Iloph'stoderaria (p. 66). 
d. e, f. as in Phiutinria (p. 123). 

g. Body flavoscent, punctured black : feci sprinkled with black or 
fuscous : tibioa above broadly f unbowed, or flat and margined : vcntiul 
spiracles and the space around them usually black : membrane infuscato. 
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Ciouus Diplostifja, DuIIiih. 

List TTem.i, p. 300(1831); Wsilkor, Cat. Hot. ii, p. 301 (1807) : SUl, Ofvcre. 
K, V.-A., Fiirh, p. 522 (18(>7) ; Bn \ivm. v. p. (54, Ol- (1870). Includoa CarenoscnphiSf 
Sij'iiorct, A. S. B. F. (2 a.) ix, p. 341 il831). 

Body eloii^ato, broadest across tlic middle of tlio proiiotum, tlionco 
attfmiiiited posteriorly : licad Uir^e, Ioniser tliau broad between llio e3'ea, 
miir^iiis very obsoletely sinuate, tyliia and jii^a aiibecpial iji length, 
punctures arranged in longiludiiuil rows ; ocelli inodcrfite, phieed very 
little further from eacli other than from tlu; 03 es: antenna} inserted a 
little in front of the 03*08, abtnit half the length of the body, t 5 -jointedj 
basal joint very short, not reaching nearl3’ to the apex of the head ; a(;oond 
joint shorter tliiin tlie ‘ third ; the third joint shorter than the i'ourth ; 
the fi fill shorter than the fourth, but longer than the Lhiril : roslrnin 
stout, reaeliing tlio base of the abdonuni, inserted in fnnit of I ho base of 
file antenna}, basal jennt short, not reaching the base of the head, second 
joint longer, third longest, fourth hniger than the first but shorter than 
the second: pronotnm hexagonal, iminargin ate, lateral margins round : 
ritlge on tlic meso- and mela-stethinm Ktrongl3* elevated, robust, furnished 
wil-li a deep farrow, elevated margins of furrow productal aniorioidy 
before the first pair of coxa}, posl»;riorl\'^ be'niiid the last coxa}, lobed ; 
basal tubercle of venter eoinj)rt‘Ss(‘d ; furrow of the orifices long; scnlel- 
li.in I'caching a little be3*ond the middle of fhe a,bdomeii with the hiferal 
margins waved, apex vciy broad and roiiinUal. C»)riaeeoiis portion of tbo 
lieinelytra with the Ji[iical inargin very ol>li(pio ; nienibrano large with 
uuineroLis loiigitiidinaL veins; posterior lateral angles of abdominal 
segments slightl}* spinose ; abdomen beneath with an ohliise median 
longit luliiial ridge; legs rather stout; tarsi three-jointed; basal joint 
as long as the two following taken together. 

2 * 51 . Diri.osiiuv vALii»A, Dallas. 

T)i})Jn.tHra ntlUin, D.ol.is, List i, p. 301, t. lO, f. 5 (1831) ; W.ilkor 0:it, 
Tfet. ii, p. 3tll (IbtiT) : Slal, Bn. Ibnii. v. p. ^IS/ti) : DIhi.-uiI, A. M. N. If. (5 s.) 
iii, p. 45 (JsTy). 

Ctn'cnosrnjtfiin unirulipeti^ Sijrii»>rot, A. S. E. F. (2 &.) ix, ]). 3 II t. 10, f. 10 ; 
Walker, I. e. iii, p. 375 (lHti8). (1851). 

Test acooiis, shilling, more or le.ss pnnefured witli brown : head 
willi the lateral inartrins black, and with six pnncfiirod, blackish brown 
longitudinal lines, placed two on fho tyliis and wiiieli meet at, the middle 
of the vortex, and two on each of tin* jnga, meeting at tlie ocelli : proiio- 
tum orange testaceous, lhickl3’ and coarsely pnnefured with dark brown ; 
the punctures bce*>ming confluent on the posterior portifni of the disc 
forming a broad blackish Imowii hand, indisf inctly clouded with iestaee- 
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on.s ; the postcro-lateral margins are festaccous, coarsely punofcuretl with 
brown : scnlcllum orange testaceous ; the l)aso impnnctate, with the 
lateral inargius strongly punctured witli blackish brown, and four punc- 
tured blackisli brown sj)()ts acros.s at the margin of the pronotiiiri; tlioa])ex; 
rather linely punctured with brown; the middle oecii pied by a broad, 
blackish brown, tmnsverso band, iiitciTuptod in the miildlc : coriaceous 
portion of the hemelytm with the disc covered with rather coarse, con- 
fluent, brown punctures, so that only a few f)oints of the testaceous ground 
colour apjiears; outer margin testaceous, with two longitudinal lines of 
blackish brown punctures ; inembranc bmwn, semitransparent ; abdomen 
beneath testaceous, very thickly and iiiicdy puncLiired with brown, and 
Clotliod wit'll lino, short, wlibish hairs, with tho median ridge iunmnetato, 
smooth and naked : pectus testaceous, more coarseh'-, hut less closely 
punctured than tho abdomen, naked, shining and somewhat rugose : logs 
orango red; femora covered with ronnd black points ; tibim wit.li a black 
line down each of the ridges of tho outer edge ; claws lihick ; rostrum 
and antcniiaE) pule orange- red ; tho apical joint of the latter palest 
(Valias ) . 

Long, 25 — 27 mill. Keported from Silhat, Assam, Sikkim (mihi). 


Genns Axiagastus, Dallas. 

Diillns, List Horn, i, p. 221 (1851): Walkor, Cat. Hot . ii, p. 208 (18G7) : Stal, 
Ofvors. K. V.-A. Ffirh., p. 511 (1807) ; Jin. TTem. v. p. 04, 9 1 (1870). 

Body ovato : head longer than broad between tlic eyes, rounded at 
tho apex, tylus and jiiga siibc(|ual in length, lateral margins distinotly 
siiiiiated ; eyes very proiniiiiiloiis, glubo.se : ocelli large, placed close to 
tbe eyes ; basal joint eC tho aiiteunm short and stout, not reaching the 
apex of the head ; second joint jriioro tlian twice the length oF the first, 
but shorter than tho third ; rostimm very long, reaching tlio middle of 
tho third ventral segment, inserted clo.se to tho apex of the head; basal 
joint shortest, reaching tlie base of the head ; second joint longer than 
the first, shorter than the fourth ; third longest ; anterior angles of tho 
rostral canal produced downwards into two long, curved tusks, of which 
the points arc turned a little hind wards and inwards : pronotum hexa- 
gonal, unarmed, mai’gined anteriorly and on who sides, lateral angles 
rounded, not produced : scutollum large and long, reaching at least 
two-thirds tho lengtli of tho abdomen, with the ai)ex broad and rounded : 
frena not reaching the middle of the scutollum : coriaceous portion of 
the hemelytra., much longer than tho membi'aiie, reaching nearly to tho 
apex of tho scutollum ; membrane with longitudinal veins : ridge on tho 
meso- and mcia-steihiarn vailing in height and breadth, without a 
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furrow : lopfs moderate ; tarsi 3-jointc(l, basal and apic<al joints about 
equal {Dallas). 


2,‘k2. AxTAiJASTUM uosAtARUs, Dallas. 

Avingastltift rnsiuants^ lliilLns, List IToin. i, p. 221, t. K, f. 5 MN.il) ; Wnikor, Cal. 
IL't. ii, p. 2GS ( 1807) ; SLal, Un. ilein. v. j». Ot (1S7*‘) ; Disijiiil., A. M. N. 11. (ri s.) 
iii, p. 45 (187'.0- 

(?. Yellow, sumewliat sbinincr, ratlier finely and .s])arin^ly jmne- 
tn red with black: head with the margins, a line down each side ot the 
median and two longitudinal lines on the vertex, black : eyes brown; 
ocelli reddish : ])ron(ituin witli the late.ral margins and tour spots placed 
ill a trail. s verso line near tlie antorioi* nuirgin, black; pusteriur iiiargiii 
blackish: seutelluni with two small black spots near tlio middle of the 
base, a larger one on each lateral margin before fho middle, and a largo 
black patch before i-lie apex ; hemelyti’a clouded with brown ; membrane 
brownish, seuiitranspareut : margins of the ahdoineii handed with black 
and yellow, the base ami apev of each segment being bleek : abdomen 
beneath very finely punctured willi hrow'ii ; stigmata hlaek ; jiectiis irre- 
gularly punetni'ed with hlaek and brown: legs yellow; femora with 
large, tibim with smaller, black points : rostrum with the extreme tip 
black: antenmo with the two basal joints yellow, the second with black 
points ; third joint black, witli the base yellow (On/Zus). Long, Id— 17 
mill. Walker (/. r.) not e.s I hat the shies of the ro.stral c*jinal arc* not 
spiuose in the i : the Ici^th of the rostrum is variable, ‘antimnm much 
more than half the length of the hotly, and the joints to the ftnirlli 
Hueces.sively increase in leiigtli, 4 --5 etjnal in length ; palelnteuus spot at 
apex of the scntellnin is very v.Trial)lo in size anil shape. 

Reported from Siam, i*hilippiiies, Assam (niihi). 


^enns Astyanax, Stal. 

Of vers K. V.-A. F«Jvh. p. 511 (1857): Hn. Hem. v. p. «J1, Ot (lS7ri). 

Body broadly obovate : head much dellexed, slightly narrowed for- 
wards, slightly sinuate on both sides before the e^es, ohin.^ely rounded 
at the apex ; ty Ins and jiiga equal in length, lateral margins somewhat 
obtuse ; buccuiiu rather elevated, continued Mirongh ; ocelli near the 
eves ; rostrum exttmded somewhat behind the last jiair of feet, first 
joint extending beyond the bucciila); first joint of unlenine not reaching 
the apex of the head, second joint shorter than the thii-il; proiiotuin 
much inclined forwards, anterior margin nsirrowly callously elevated : 
seutelluni broad, a little longer than broad, soniowbat shorter than 
abdomen, slighl.ly narrowed hiiidwards behind the frena which occupy 
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a Utile nioi’o tlian oTie-fouL'ih of tho lenj^th of the scntcllam; coriiuu 
somewhat rcaeliiiig the apex of the abdomen ; apical angle rounded : 
meinbrriiie witli longitudinal veins : mcso-atctlunm earinato : farrow of the 
odoriferous Sbpcrtarcs continued in a gnidiially vauiHliiiig wrinkle or 
ridge: veuler rather convex, unarmed at the base 
Type, Sciitellera trmaculatdy St. Farg. 

233. Astyanax trimaculatcs, St. Farg. & Sorv. 

SenteVera inmarMlalOt St. Farg Sorv. Eiio. x, p. 411 fl825). 

Gi'uphoitoina triiHaculatUf Cleniiur, Zoltsclir. i, p. 5J> (1830) ; Walker, Gat. llct. i, 
p. C0(]8G7). 

Iloplistodera irimacMlatat Dallas, List Hem. i, p. 217 (1851) ; Walker, 1. c., ii, 
p. 2C5 (1SC7). 

Astyanam t/^'iinaculaia^ Stal, Ofv. K. V.-A. Forh. p. G29 (1870) j Bn. Ifom, v, p, 91 
(1876). 

rf*. Palo testaceous, a little greyish; throughout finely punctured 
brown, the punctures form six longitudinal rows on the head : sides of 
proiiotuin spiiiose : scutelliiin with three whitish iiiiiuiiictate spcjts, 
bordered brown, the apical largest, oval : last four joints of the antonino 
long, almost ocpial ; rostrum extending a little beyond the posterior eoxio 
(67. Fanj.), Long, 8] mill. 

Reported from Java, Philippines, Penang, Malacca, Burma. 

Genus Cjutit+:us, Slab# 

Ofvers. K. V.-A. Forli. p. 517 (1867) j En. ITom. v, 0I-, 94 (1876). 

Body oval, depressed : rostrum long, extended almost to the .opox of 
tho abdomen, first j<niit extending .somewhat beyond tho buccula?, third 
some what longer than the second ; head .somewhat narrowed forwards, 
obtusely rounded at tho ai)ex, lateral margins somewhat acute, slightly 
sinuate behind tho middle; juga and tyliis of equal length ; bueculm 
continued through, modemtely elevated; ocelli scarcely thrice farther 
from each other than from the eyes; auteniue somewhat slender, first 
joint not reaching tlio apex of the head, second joint shorter than tho 
third: anterior lateral margins of the pronotnra, reflexed, straight, 
anterior margin callous, se;ircely truncate beh’nd the eyes, lateral angles 
Bcai’cely prominulous : scutcllum moderate, narrow at the apex, frena 
extended beyond the middle of the seutellum : veins of membrane, 
simple : mesostethium carinate : meUisiethiiim somewhat elevated, pos- 
teriorly cmarginate: furrow of tho odoriferous apertures passing into 
a gradually evanescent wrinkle or ridge : abdomen slightly ronuded on 
both sides, venter longitudinally somewhat fiat in the middle, the extre- 
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miiy of the angles of the segments somewhat proiuiiiulons (Stil). Allied 
to Ajeiatjastus, Dallas. 


23 L CrITIIKL’S T.lXEATrPHONR, SlAl. 

Cridiom* linctilij'i tniSj Sialj Di'i'lln Kut. Zcil. xiii, p. SSlSU (ISGU) : £11. llGm. V| 

p. ^1670}. 

cT. Oval, pale sordid flavescoiit, above rather densely dotted blae.k, 
the dots in patches on the i)roiiotuin and scutellnm in the form of irregular 
transverse lines: a smooth longitudinal line on the hea»l and pronotum also 
two or four small si)uts aiTungril in a transverse row hnforo the middle 
on the pronotum, and a continued line within the anterior margins and 
the later.al anterior, smooth, this continued line ends within the row of 
densely accumulated black dots : dorsum of abdomen rufeseent, testa- 
ceous : head scarcely shorter than the pronotum, ti'ansverscdy, 1inely,subru- 
gosc, marked beneath by black dots acciimnlati'd in abbreviated liiu'S: 
antenme slender, second joint distinctly longer than the first, third 
almost more than half longer tlnin the second, fuscous near the apex : 
pronotum more than twice bioadtu’ than long; scntellum posterioi’ly a 
little less deusel,> puneture<l, with three small l>asiil spots and the extremo 
part of tlie basal nno'gin smooih : lunnel^ tra [mnelnvf‘d fnscoiis-feiTUgi- 
Tioiis, sprinkled with a few' small sjnootli spots ; meinbraiio infuseato, 
veined fuscous : pectus spa lingly dotted black, the dots aceiimulated 
hero and there into stnno small spots: eonTi(*xi\ imi densely jmnctined 
black: venter s])aringly punctured ftjrniginous-fuseoiis, 'more sparingly 
punctured in the middle; ineisiires, spiracles and f ransverso line beliiml 
the spiracles, black: anal .segment in strongly retusc on the disc, 
broadly and obtusely sinuate at the apex, sinus itself slightly emargi- 
juite in the middle, posterior angles prodiieed in a short lobe 'whii-h is 
eniargimite at the apex ; feniom remotely siuiiikled ferruginous (Siul). 
Long, ; broad, (5 uiill._ 
lleportcd fr«>ni lluriua. 

Genus Acksinks, Stab 
En. JIoiii. V. p. Go, lJi(l87C). 

Head short, almost equally long and brofirl bctw’een the eyes, broadly 
rounded at the apex, vaguely puueturetl, not siiiiiated in the lateral 
margins : pronotum vaguely punctured at the very iiarrowdy levigate 
anterior margin, and at the Boniewliai acute and narrowly roflexed 
anterior hit cnil margins ; scutellimi moderate, shorter than the corium, 
posteriorly moderately broad: frena extended bej^ond the middle of the 
scutellum: rostium not extended behind the metastethium, second joint 
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lonpper than the third : mcsostethial ridge gradually thicker hindwarda ; 
iiictnHtctliium somewhat elevated, sexangiilar, simiated at the base ; basal 
tnbcrcio of venter distinct, luigiilatcly prominnloas and touching tlio 
metastetliLum : meiiibrauc with five veins (67dZ). 

235. Aoksines t.revtcei’S, St&l. 

Aresinen hrericfipn, Stal, "En. TFi'in. v, p. 9t< (1870). 

$ . Oval, somewhat depressed, weakly sordid flavoscont, somewhat 
shining, above and on the pectus rather densely and distinctly punctured 
black, punctures arranged in lines and groups and leaving small irregular 
and confluent smooth spots ; anterior margin and obstdete longitudinal 
lino on pronotum, also anterh>r, obtriangular, indeterminate spot on 
scntelliim, loss densely punctiirod or somewhat smoothisli : sides of venter 
remotely sprinkled with fine punctures; lacerated lateral streak, sixth 
segment and anal valvules, blackish : doraum of abdomen, membrauo 
and two apical joints of the antonnm, fuscous: tihino minutely sprinkled 
fuscous. Hoad about oue-third shorter than the pronotum, anfeocular part 
transverse, gradually very slightly narrowed forwards beyond tlio middlo, 
tlienco at the apex abruptly, broadly and obtusely rounded : first joint 
of the autenn«3 scarcely reaching the apex of the head, second jfuiit a 
little shorter than the third: buceulco slightly elevated, posteriorly lower: 
rostrum reaching the base of the venter, first joint on a level with the 
biicculm posteriorly, third joint shoHor thjin the second, longer than tho 
fourth ; anterior lateral mai-gins of tho pronotum straight, acute, very 
narrowly somewhat laminated and refloxed (S/iil). Long, 9; broad, 
6 mill. Reported from India. 

Uiv. Eurtasparia. 

Ell. TTom. V, p. 65 (1876). 

n. 6. c. as in JToplisfoflerariay (p. 66). • 

d. e. as in Plant iariay (p. 123). 

/. Head posteriorly, between tho eyes and the ocelli, rather strongly, 
or very distinctly, impres.sed : curinin and scntellum equal in length, or 
somewhat so : the scntellum broad behind tho short frena : anterior 
lateral margins of tlie pronotum rounded, levigate, or callous : feet 
pale, not pictured (67dZ). 

Genus Eurtaspis, Signoret. 

Eiiryftanpi!*, Sign., A. S. K. F. (2 s.), ix, p, 342 (1851); Euryanpia, StW, En. Hem. 
V. p. 65, 95 (1870). 

Soutellum Itirge, occupying more than throe-fourths of the abdo- 
men, Yory broad and rounded : juga and tylus equal in Icjigth : rostrum 



133 


1888.] E. T. Atkinson — Nol&f on hulian Rhynchotii. 

baroly reaching the posterior feet and enclosed at its base : eyes very 
stout ; ocelli approximate to the eyes : antcniiio 5-joiiited, the 3 — 4 joints 
longest : pronotiini very tumid and inclined forwards ; angles rounded : 
hemolytra longer than the abdomen : sternal ridge ending in a point 
and flattened between the anterior feet, very broad between the middle 
and posterior feel-, slightly bifurcate in order to i*ecc*ive the ventral 
point which is very short : abdomen very tumid, ccarinatc : foot eylin- 
dneal (Slfpi.). 

Remarkable for the large seutelluui and the rounded tibiie which 
are very finely furrowed above. 

23d. KuuYASris tkwsveusams, Signoret. 

Eurymsinn tranurcrsaJis, Siufii., A. »S. K. F. (2 h.) ix, t. lu, f. 1, (1851). 

Eiirt/aspiii tronswr^ulinj Stal, Eii. Hem. v, p. U5, (IS7(.>). 

Yellow, varied with browu and lighter yellow : head small, yelhnv, 
with the lateral margins siunale, tho sinuosity black as well as the 
grooves between the lobes, flio space around the ocelli and the posterior 
margin : prouoium divided in two by a sinuated band of a lighter 
yellow almost white, proceeding from one to tho other of the posterior 
angles; tho anterior part, yellow, find Ihe posterior, brownish: seiiiel- 
lum with a yellow surCace finteriorly, bounded by a circular band of a 
miicli lighter yellow and almost white, and, ])Ostoriorly, a broad ]):itcli 
of a brownish rod, circumscribed yellow, nnd strongly punctured almve 
on both sides: hemolytra brownish-hollow: membrane transparent 
with 7 — 8 veins, hardly bifurcate : body bciieatli and feet yellow : 
abdomen with four brown bauds: stigmata small and black {Shjn.). 
Long, 9 mill. 

Reported from J’oiKlichciTy. 

l)iv. Mkniparia. 

Ell. Honi. V, p. G3, (187G). 

a. h. G. as ill Ifo /ilisfoJcrariay (p. GG). 

d. Second ventral segment obtusely convex in the middle, or willi 
a porrect spine, rounded or comxiressed, very rarely obtusely somewhat 
tuberculate in the middle, if so, the tibim arc rounded and without a 
furrow: melastethium not elevated: mesostothial ridge everywhere 
equal in brcjidth, or somewhat so : third joint of the rostrum very rarely 
a little longer thfin the second. 

rt. Tibiaj above generally snlcated, oi* flaftisli nnd margined, very 
rarely entirely rounded and without a furrow, if so, tlie venter has a 
poiTOct spine at the base. 

18 



134 B. T. Atkinson — Notes on Indian Rhynchota. fNo. 2, 

/. Tibia) above margined on both sides, or with a broad, very dis- 
tinct furrow : mesostethial ridge anteriorly not, or barely, strongly 
elevated, there neither laminated, nor freely pradneed, nor thickened : 
ventral spine, when present, short or moderate, rarely extending some- 
what beyond the intermediate coztn : vential spiracles very rarely black : 
apical angles of the sixth abdominal segment not pixiduced in a large 
acute tooth : rostrum extended behind tho intcimiediato coxes, generally 
reaching or extending beyond the base of tho venter {Stdl), 

Genus Cbesvijontes, Stal. 

OfrerB. K. V.-A. Forh., p. 514, (18C7) : En. Uuvi. v, p. 05, 95, (1870). 

Body broadly obovato : head rather inclined, narrowed forwards, 
very slightly sin tin. tc before the eyes, rounded at tho apex ; tylus and 
juga of equal length; anteocnlar part shorter than broad; lateral 
margins ilattened, acute ; bucculte contiimecl through, modenitcly cle- 
vafed : ocelli about thrice further fi-om each other than from the eyes ; 
rostrum extended between the last coxap, first jonit as long as tho 
bn ecuhe, second joint longer than tbe tliircl ; nntennro, moderate, first 
joint scarcely reaching fhe apex of tho head, second joint shorter than 
tho tliird : pronotum modemtely inclined, anterior margin not elevated, 
scarcely truncate behind the ey(»B, anterior lateral margins somewhat 
obtuse, lateral angles obtuse, protluced in a broad process : scutollum 
somewhat broad at tho apex, luoderafely long, frena extended a littlo 
beyond the middle of the scntellnm : apical margin of corium rounded: 
mesostetbinm distinctly carinate : venter, at tho base, with a long robust 
sjune : furrow from tbe odoriferous apertures continued in a long, 
gtadnally vaiiislting, wrinkle or ndge : apical angles of abdominal seg- 
ments scarcely prominulous (^7rt0• 

237. CuKSPnONTES KlCRO-MACrLATUS, HftgluTld. 

Crf^njihnntes nifiro-mnculatufi^ Ilaglund, Stettin Eut. Zoit. xxix, p. 157, (1868) : 
Stal, En. Hem. v, p. 95, (1876). 

d*. Subqnadrate, posteriorly rounded, pale flavcscont or stramine- 
ous ; head and ])i-onotum, in patches, sides and apex of scutellum 
dcnsol}’’, punctured black ; bcmelyti'a densely punctured rufesceiit. ; the 
lower portion of tbe homely tra, dorsum of j.bdomen, two basal joints of 
tho antenuao, and base of three last joints, coimoxiviira, and feet, more 
or less, rufescent : three last joints of the antennm, a somewhat smooth 
median shining spot on the scutellum, numerous minute spots on pectus 
and venter, duplicated spots on the counoxivum, also some spots on tho 
apices of the femora, black ; membrane and wings, fuscoscout : basal 
internal angle of the membrane with an obscure spot. 
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Head ronndcd at the apex, tylns continued through ; ocelli four 
times further from each otiicr than from the eyes : antenneo extended, 
reaching heyond the lateral angles of the pronotnm, liist three joints 
equal, twice as long ns the second : rostrum hardly reaching the last 
pair of coxfe ; pronotum transverse, «almost thrice broader than long ; 
lateral angles roundly produced, posterior margin siibsiniiatc : sides of 
the Hcutellum a little sinuate ; apex i*ounded ; froiia extending some- 
what beyond the middle : dorsuiu of abdomen hardly violnscent ; be- 
neath densely, but not strongly, punctured ; ventral spine narrowed, 
acute, reaching the middle between the anterior and inlcnncdiatc coxns ; 
plcuran opaque, rufesennt : minuie black spots on the venter arranged 
in six rows ; longitudinal spots in external rows in middle of the seg- 
ments near the spiracles ; transverse spots in median and internal rows 
on the basal margin of the segments ; the internal rows of spots are 
wanting on tlio last two segments, but the last segment has a minute, 
median, transverse, basal, black spot : tibiic not distinctly sulcatc 
hind). Long., 0^ ; broad, hardly 7 ; exp. hem. 23 mill. 

Reported from the Deklian. 

Genus Antkstia, Stal. 

pt. ITrrn. Afrir. i, p. S2, 200,(1801.); Ofvoi-H. K. V.-A. Fiirli., p. 5M, (1865) ; 
Kii. Horn. V, p. 00, y.j, (1670). 

Head inorc or less de(lc.\ed, imniarginato ; juga and tyliis of equal 
length; (irst joint of rostrum not cxteiiding beyond the biicculco pos- 
teriorly ; first joint of antenna) Jiot or scarcely j'oaching the apex of the 
head, second joint shorter than the third : anterior and anterior-lateral 
margins of the pronotnm distinclly rotlcxed or cnllous, elevated; sciitel- 
lum broad or somcwliat so at the apex ; mc.sostelbiuni not, or but sliglit- 
ly, carinate: venter somotimes distinctly spinoso at (ho haso (»S7n7). 
Certain virescent species of AntesHa nve very like and VtaiiHa^ 

but differ in having the second ventiu) segment in (he middle rather 
convex and not very pvominiilous, pi'onotum strongly uiargiiiod, and the 
tibia) above distinclly Hat and margiuato. 

238. Antkstfa anciiora, Tliunbcrg. 

Cimejt anchorttf Tliuiibei'g, Xuv. Ins. Spoc. ii, p. 47, L. 2, 1'. 1)0. (1783). 

Pentatoma anchorttf Dallas, hist Horn, i, p. 26l., (1861) ; Walker, Cat. llet. ii, p. 
300 (1807). 

Pentnioma cmciataj Fllcnr., Nat. Tijdsskr. Nod. Inil. .xxiv, p. 154, (1802). 

AntcHlia anchora, Stal, Kn. Hem. v, p. 90, (1870) ; Distant, A. M. N. 11. (5 s.) 
iii, p. 13, (1879) i J. A. S. B. .xlviii (.6), ii. 37, (1879). 

Hoad pale orange-yellow, with a black, oblong, longitudinal spot 
between the eyes : pronotum pale orange-yellow on tlie tnargiiis and 
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anterior half of the median Hne, rest lutesccnt-whitish, with six black 
spots, of which two oblonfif, transverse, lie along the anterior margin ; 
four, oblong or slightly cuneiform, longitudinal, towards the posterior 
margin : scutcllum lutesccnt-whitish, the middle palo orange, with two 
ovato or semicircular black spots at the base, two minute triangular, 
scarcely visible, at the basal angles, and two large triangular spots 
towards the apex and whose bases rest on the margins, black : hemelytra 
pale orange-yellow, with three somewhat rounded black spots airanged 
triangularly; membrane black, tip palo: beneath, pale vi rescent with 
5 — 7 rows of black spots, tho marginal minute, not continued on the 
pectus, sometimes indistinct, the second oblong, transverse, tho third 
sometimes confluent with the second and sometimes wanting, the median, 
on tho disc, oblong transverse. In Kllonriodcr’s example from Sumatra, 
tho two anterior spots on tho sculellum are ovate, tho posterior trian- 
gular, the orange-yellow space between them taking tho form of a 
cross ; 1 — 2 joints of nuicniim and the feet, rufous, femora indistinctly 
nnniilato, tarsi fuscoiis-brunneous, beneath sordid hite.sccnt, with, on 
both sides, a lateral I'ow of black spots and a median row of brunneoua 
spots. Long, 10 — -ll ; broad, 7\ mill. 

Reported from Java, Sumatra, Burma, Tenasserim, Sikkim (mihi), 
China. 


239. Anttistia pulciira, Diillns. 

Penlatoma imlchray Dallas (nee Woatw.), List ITern. i, p. 253, (1851) ; Walker, 
Cat. Hot., p. 300, (1807) : ? SLal, Kn. Horn, v, p. 128, (1870). 

$ . Bounded ovate : head mtlicr large, palo tawny, smooth and im- 
punctate, with the sides narrowly margined : eyes black ; ocelli red : 
pronotura with six black spots which occupy nearly the whole surface, 
nsimely, a rather small oblong transverse spot on each side close to tho 
anterior margin, a larger one on each lateral angle, and two largo some- 
what quadrate spots, covering nearly the whole disc and reaching tho 
posterior margin ; the narrow anterior margin, the anterior portion of 
the lateral margins, a tranverso lino near the anterior margin, a median 
longitudinal line, and a longitudinal lino on each side running from the 
transverse line to the posterior margin, arc yellow ; tho median longi- 
tudinal line has an orange spot close to tho anterior margin, the posterior 
portion of tho disc, with the exception of the median yellow line, is rather 
strongly, but not very thickly, punctured, with the punctures black on tho 
lateral longitudinal yellow lines, and there is a lino of 6 — 6 fine black punc- 
tures on the yellow portions of the lateral margin close to tho edge : scu- 
tclliim yellow, orange towards the base and at the apex, with a narrow 
transverse black band, interrupted in tho middle, at the base, and a largo, 
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somewhat bifid, pitchy black patch occupying nearly the whole of the disc ; 
the basal portion smooth and iin punctate, the disc rather strongly puncturedy 
the punctures becoming faiier and chiser towards tho apex, which is 
Toiy finely and thickly punctured, the lateral margins punctured with 
black : hemelytra orange, witli the inner part of the coriaceous portion 
yellow, thickly and rather strongly pnnetmod towards tho base, more 
finely towards tho apex, with an impnnetate space on the disc behind 
the middle ; with a large patch, posteriorly deeply emarginale, on the 
disc about the middle, and the apical margin pitchy black ; membrane 
dark brown : wings brown, scmitraiisparcut, with tlie apex darker : 
abdomen above red, very thickly and finely punctured, with tlie margins 
yellow ; the margins of the second and of tho base of tho third seg- 
ments arc black. Jlody beneath pale yellow, smooth, and shining : 
venter impnnetate, with a large black spot on each side of each seg- 
ment except tho last, which Inis a large square spot of flic same colour 
in the middle ; Hio lateral margins of the second segment are black: 
pectus witha liuoof fine blackish punctiiros within the margins of each seg- 
ment and with two rows of large bbick spots on each side, of which tho 
inner row consisls of tlirce spots, one in each segment, tho outer of four, 
of which tho fourth spot is placed close to tho i>osterior angle of the 
metastothium : logs orange, with the base of tho foniom testaceous, and 
with a more or less distinct brown or blackish ring near tho apex of flic 
femora : rostrum brown, with tho apex black, and the basal joint pale 
orange: antennao black, with tho two basal joints o'rango (Dallas), 
Body long, 11 — 12 mill. 

Reported from India, Burma : the Indian Museum has specimens 
from Arakau, Sikkim (mihi). 

240. Antestia cructata, Fabricius. 

Cinu'se crtinnlifu, Falir., Sysfc. Knt., p. 7l4. (1775); Spi-c. Ins. ii., p. 35S, (17sl). 
Mant. Ina. ii, p. 205, (1787) Kiit. Syst. iv., p. 119 (1791) ; Sysl.. IJIiyiig. p. 17l. (1803); 
Wolff, Ic. Cim. ii, p. 62, f. 59, (180l) ; Uoir. Schaff., Wanz. Tns. v, p. 63, t 161 f 506* 
(1839). 

Pentatninii rnicialn, Am. and Serv., Tlisfc. Mat. Ina. llorn. p. 132, (1843): D.iIIas 
Liat lloin. i, p. 251, (1851) ; Walkor, Cat. Hot. ii, p. 300, (1867). 

AnUsHa crnciaia, Stal, OfFora. K. V.-A. Furh., p. 630, (1870) ; Eii Horn v d 
96, (1876). ' • . p. 

This species varies much, sometimes rufescent or croceous, some- 
times flavoscont or virescoiit, spots on tho upper side larger or smaller 
black or olivaceous-virescerit, pectus and venter on tlic anterior angles 
of the segments marked with a blackish spot or immaculate. Antomiffl 
fuscous: head pale, with two curved black lines, the sides brnuneous; 
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pi'onotuni pale, four spots nntcriorly, and posteriorly six spots, black : 
sciitellnm blnck, sides pnlc at the base, a cruciform patch in the middle 
and at the apex pale : hemelytra pale, tinted ferruginous, with three black 
spots : wings fuscous : beneath flavcscent, sides spotted black {Fabr ). 
The outer spots of the aiitorior row on the pronotum are sometimes 
obsolete. Long, 9 mill. 

Reported from Java, Burma, Bengal. The Indian Museum has 
specimens from Calcutta, Sikkim (mihi). 

241. Antestia modiftcata, Distant. 

AntesHa modificata^ Dint., Trans. Ent. Soc. i3. 350, 1. 12, f. 4, (1887}. 

Ocln*aceous, spotted with bluish black, above sparingly punctate : head 
lutcous, margins of tylusaml margins of juga in front of the eyes, also two 
spots at base, bluish-black: eyes brownish : aiitonune bluish black: prono- 
tum with eight bluish-black spots, tho six largest arranged in two rows on 
the disc, and a smaller elongate spot in each basal angle : corium with four 
bluish-black spots, one at tho base, one at tho apex, and two median : 
membrane pale hyaline with a large bluish-black subquadrato spot at tho 
base : body benoatb pale luteoiis, sternum spotted with bluish-black, and 
abdomen with sutural fasciie and lateral spots of the same colour; legs 
lutcous ; femora with a blackish spot near their apices : antenna) with 
second joint shorter than tho third, 4—5 joints longest {T)ist,). Long, 7 
mill. 

Reported from Sikkim, where it is rather common (mihi.). 

Genus AriNES, Dallas. 

List Horn, i, p. 231, (1851); Walkor, Cat. TIct. li, p. 283, (1867) ; St«, Kii. 
Hem. V, p. 97, (1876). 

Head deilcxed, about us broad as long, roiindoll at the apex, the 
tylus as long as the juga : eyes prominent : ocelli distant but not placed 
very near tho eyes; antenniferous tuborcles very small, entirely con- 
cealed by tho latei-al margins of tho head : antonnuD more than half the 
length of tho body, 5- jointed ; basal joint short, not reaching the apex of 
the hoiid ; second joint about the length of tho first, much shorter tlmn 
tho third ; tho 3 — 4 joints about equal ; fifth a little longer : rostrum 
scarcely reaching the posterior coxso ; basal joint reaching the base of 
the head, second longest, third shorter than the fourth, which is very 
little shorter than the second : body oblong-ovate, somewhat elongate ; 
pronotum very little bioader than long, much broader behind than 
before : scutellum somewhat triangular, but with the apex rather broad 
and rounded : corium rather longer than the membraue with its apical 
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margin ohlicjuo and rounded ; mombrauo with longitudinal veins : abdo- 
men and sternum unaimed : legs rather long ; tarsi 3-jointed, the basal 
and apical about equal {Balias) . 

242. Apines coNciNNA, Dallas. 

Apines concinndf Dallas, List Horn, i, p- 232, t. 9, f. 2, (1851) ; Walker, Cat. Ilet. 
u, p. 283, (18G7) ; StM, En. Hem. v, p. 97, (187G). 

d*. Shining black, thickly and finely punctured: pronotum with 
the lateral margins narrowly edged with white, and with a large somewhat 
ovate yellow spot on the middle of the disc : scutellum with a large yellow 
spot in each basal angle, and a large spot of the same colour on tho apex ; 
across the disc, close behind the two basal si^ots, runs an orange yellow 
line, which forms a kind of anchor, with a short longitudiruil line run- 
ning between the two spots : corium with tho basal portion of the outer 
margin whitish, and with a transverse wliite band near tho apex ; 
membi-ane blackish : abdomen with the margins of tho 3 — o segments 
white, interrupted with black at tho sutures : pectus with a largo, trian- 
gular white spot in each of the posterior angles : coxro and base of tho 
femora white ; apices of the femom’ black ; anterior tibito yellowish 
white, with a black line down tho inside ; irilormcMl iato tibiic white, with 
tho base, and a minute line at the apex, black; posterior iibisB white, 
wilh the base and apex black; i:irsi black : rostrum black ; nntenmo 
black, with tho second joint testaceous {Balias). Long, G-J mill. 

Reported from India, Bombay, Hard war (mihi.). 

Genus Menida, I^lotsch. 

E'tiid. X, |). 23, (1801) j Stal, Ea. Horn, t, p. OG, 97, (1870). 

DiiTers from Aufcsllaj Stal, in having the second ventral segment 
with a gradually comprcs.scd, porrcct spine, almost laminate at the apex, 
or with a compi-essed tuberclo, prominulous forwards. In Antestia there 
is neither spine nor tubercle.. 


243. Menida Signodetii, Stnl. 

Mt:nida SignoretUf Stal, En. Horn. v. p. 98, (1876). 

Very like and closely allied to M, maculh-entns, Dallas, differs only 
in having tho pronotum at the lateral intraraarginal row of dots narrowly 
smooth, and flavescont, entire anterior m.argin callous and smooth^ 
not punctured behind the eyes, and head somewhat shorter (Sidl). 
Long, 7i ; broad, 4 mill. 

Reportod from India (Africa ?). 
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244. Menida FLAYO-TAKiA, Dallas. 

Rhaphigaater jlavo-rarius^ Dallas, List. Hem. i, p. 28B, (1851). 

Antestia fiavo-varia. Walker, Cat. Het. n, p. 23, (1867). 

Menida fiavo-variut Stal, Eu. Ucm. v. p. 98, (1876J : Distant, A. M. N. IT. (5 s) 
ii, p. 45, (1879). 

Above black, thickly and rather finely punctured : head with a few 
irregular yellowish points : pronotum with the lateral margins, a spot on 
the middle of the anterior margin, a corresponding one on the posterior 
margin, one on each lateral margin, and three or four on the disc, yellow : 
scntellum with a large cross on the disc, Ihe apex and a spot in each 
basal angle, yellow ; hemelytra with the base of the outer margin, and 
a spot on the disc, a little behind the middle, yellow ; membrane transpa- 
rent, with an indistinct, brown, transverse band across the middle : 
abdomen with the margins banded with yellow and black ; beneath 
black, with the sides thickly and finely punctured, the lateral margins 
banded with yellow and black; basal spine passing the posterior coxie, 
brown : legs yellow : rostnim bi*ownish : antenna) pale brown, with the 
4—5 joints black (Dallas). Long 7J — 8 mill. 

Reported from N. India, Assam, Sikkim (milii). 


245. Mexida FOiiMOSA, Westwood. 

Pentntoma formosa, Westwood, Ilope, Cat. Ilom. i, p. 3t, (18.37). 

Rhaphigaater apeeUindua^ Stal, Freg. Eug. Kosa Horn., p. 2.30, (1859). 

Rhaphigtiater aJbidena^ Ellonr., Nat. Tijds. y. Nod. Ind. x.^iv, p. 159, (18G2). 

Mf'yiida formoaa, Stal, En. Uom., v. p. 99, (187G). 

Brassy fuscous, varied with whitish ; three lines on the head an- 
teriorly, two lines posteriorly, and a dot before the eyes, whitish ; pro- 
uotum anteriorly with two transverse rings and a .waved median line, 
scutcllum with two basal spots and an apieal anchor-shaped spot (some- 
times connected by a longitudinal median line with the basal spots), 
pale : two marginal spots on the hemelytra pale ; antenna) fuscous, pale 
at the base ; posterior femora and all the tibia) at the apex, and tlie tarsi, 
black (Westw.), Long, (>—7 mill. 

Very like M. varipeMnis^ Westw. : the flavescent lateral lines on 
the head abbreviated behind the middle ; median line forked posteriorly, 
sometimes interrupted before the fork ; band on the pronotum broad, 
marked and sometimes divided into two by a confused row of black dots ; 
venter flavescent, sides spotted fuscous, median streak sometimes fus- 
cous ; yellow marking on the dorsum variable (Stdl). 

Reported from Cliiiia, Malacca, Sumatra, Buima, Sikkim (mihi). 
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240. MeNIDA YARIPENNIS, WcstWOOd. 

Pentatoma varipennist Westwood, Hope, Cat. Ilem. i, p. 43, (1837). 

JthapHffiiMter varipennis^ Dallas, List TTcm. i, p. 28G, (1851). 

AnfeMlia varipr.nnU, Walker, Cat. Ilct. ii, p. 281, (18G7). 

M&nida raripennis, Stal, En. Hem. v, p. U8, (1I'7G) : Distant, A. M. N. II. (5 s.) 
iii, p. 45, (1879). 

Brassy, iliinly punctured, sliining : Lead ^vitlL three lines (the 
lateral interrupted), and the orbit of the eyes, anterior and Litoral 
margins of the pronotum and an anterior band interrupted in the middle, 
seutelluin at the base, and an apical moon-shaped spot, whitish : lietnc- 
lytra fuscous at the base, black in the middle, with a whitish spot before 
the membrane which is fuscous ; antcnnic and feet, luteous : posterior 
angles of the pronotum not prominent 

Head adorned with a spot at the eyes and witli three, pai-allel, 
longitudinal lines (the lateral line.s iiiterru]jtcd posteriorly), davescent, 
shining: beneath black: lateral limbus, two rows of spots .and the 
ventral spine llavcscont. liong, 7}: mill. 

Kepurted from Java, Teuasseriiii, Sikkim (luihi). 


247. Menida DiSTiNcrA, Distant. 

Menida distinctaj Dintaiit., Trans. But. Soc., p. 122, (1879) ; Sciciil. Uus, 2ii(1 
Yarkand Miss., p. G, f. 3, (1870). 

Luteous, covered with strong greenish-black punctures : head lute- 
ous, with the lateral margins and four longitudinal punctured Hues 
greenish-black ; these lines are much more distinct on the aiite-ocidar 
portion of the head: eyes dull ochi'oous : antennie pilose with tlie second 
joint shorter than the third, 4 — .5 joints sub-equal, rather longer than the 
tliird ; 1 — 3 joints luteous, apex of the lirst, and a})icnl h.alf of the third, 
black; 4 — .5 joints, black, narrowly luteous at the base : rostrum luteous, 
apical joints pitchy : pronotum with an anterior subniarginal line of 
greenish -black punctures, and two irregular ti'ansverse ocellatcd j)iinf:- 
iured marks of the same colour on the anterior portion of the disc : 
Bcutcllum with a largo median sub-basal grccnish-black spot, and two 
small and somewhat indistinct ones of the same colour situated on the 
lateral margins a little before the ape.v : membrane transpari*nt, whit- 
ish : abdomen above black, connexivum luteous, spotted with black : 
underside of body and legs luteous, sparingly and distinctly punctured 
with black ; tarsi pitchy (Distant). Long, G mill. 

Heport( 5 il from Murree, Sind valley. 

19 
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248. Mbnida HiSTHio, Fabricius. 

Cimee hiiitrin, Fahr., Mnnt. Tns. ii, p. 2D6, (1787) ; Kiit. Syat. iv, p. 122, (l79i) 
Ryst. Uhyng., p. 178, (1803). 

Rhaphigofster cowciwnfW, Dallas, List ITom. i, p. 285, (1851); Wiilkor, Cot. 
Hot. ii, p. 281, (1807). 

Antestia histriOf Stal, Ilcm. Fabr. i, p. 34, (1808). 

Menida histriOj Stal, En. Hem. v, p. 98, (1870). 

Hoad deep black ; orbit of tlio eyes and fivo lines (the two inter- 
mediate abbreviated), black; antennee ferruginous: pi’onotum rufous 
with luinicrous, impressed, fuscous points : anteriorly with two large 
fuscous spots, punctured rufous: scutcllum vaiicd yellow and rufous 
with three fuscous s])ots, the posterior marginal : hemclytra fuscous, pos- 
teriorly with a rufous patch ; wings Avhitish : beneath deep black with 
two rows of whitish spots which, however, do not reach the apex ; 
margin of abdomen whitish (Fah\). 

Dallas describes his U, eonclnnns thus : — Above testaceous or pale 
orange, shining, finely, but not very evenly, punctured black : head with 
the lateral margins, a line within the orbit of each eye, two painllol 
median longitudinal lines reaching the posterior nuu’giu of the head and 
Buipciimes an abbreviated lino on cacii of the juga, black ; pvoiiotuiu 
with a strong, punctured, black line I’nnniug close to the anterior and 
antero-latcral margins, and on the anterior portion of tim disc, two 
iiTegular, tninsvorse, black ocollated marks : sontellnm -with a lozenge- 
shaped black spot in the middle near the base and a bltack spot on each 
lateiul margin near the apex : licrnelytra with a broad black apical band 
which is interrupted in the middle by a broad, oblicjuo, reddish Kuo : 
the membrane transparent, whitish : margins ofc the abdomen yellow, 
thickly punctured, with a black band on each of the sutures: body 
beneath testaceous, thickly punctured at the sides : with three broad 
longitudinal bands, one on each side, running from behind the eyes to tho 
apex of the abdomen, having a narrow tostaecous margin throughout its 
entire course, and one down tho middle which is sometimes formed of 
distinct spots on the abdomen : the abdomen is some times black, with a 
large testaceous patch on each side at tho base : ventral spine long, reach- 
ing tho intermediate coxa), testaceous : legs orange : rostrum pitchy, baso 
testaceous; antennso pale brown (Balias), ^,long, 61;$, long, 8 
mill. 

Keported from Tranquebar, China, Calcutta (inilii). 
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Div. PlEZODOIURIA. 

Kn. TIom. v, p, G6, (1876). 

a. 6. c. as in Iloidistodcraria^ (p. 66). 
d, c. as ill Mfnidaria, (p. 133). 

/. Tibia3 generally rounded, rarely furnished above with a narrow 
and obsolete furrow, or flat and iminargiinite : venter spinose at the base, 
spine sometimes extended to the head: apic.al angles of the sixth abdo- 
minal segment sometimes produced in a largo acute tooth (Stdl). 

Genus PrKzoDORUS, Fiober. 

Eur. Ilom. p. 78, 329, (1861) ; Walker, Cat. Ilot. ii, p. 307, (1867) ; Stal, Eii. 
Hem. V, p. GO, 100 (1870). 

Body oblung-obovatc, smooth : head short, rounded in front ; basal 
joint of the antcuiiie shorter than the head, third joint longer than 
second and as long as the fourth; rostrum extended to between or beliiud 
the intei’mediate coxa), somewhat slender, first joint not reaching tho 
base of the bueculio, second joint shorter or about as long as the third 
which is thickened at the end : anterior margin of tho pvonotum with a 
callous elevation, only very narrowly smooth ; extreme apex of clavus 
with a pimctiforrn black or fuscous spot; membrane colourless: bnsal 
spine oil venter long, mesustetliial ridge anteriorly elevated and there 
incrassato or generally laminate, usually also freely prijinimilous between 
tho first pair of coxio ; spiraeula black; furrow of tho odoriferous aper- 
ture long, continued in a ridgo or wrinkle: apical angle of sixth ah- 
duminal segment not jiroduced in a large tooth. 

Pit zoianius ri:i5Uo-kas« Fabricius. 

Cimex rnhro-fiiticiatiis, Alnnt. Ins. ii, p. 203, (1787); Eiit. Syst. iv, p. 114, 

17U1) ; Syst. IJhyni^. ji. 17U, (IS03), 

(Jiiuex hiihnt’ri, Umeliii, oil., Syst. N.it. i, (4), p. 21.’)1, ( 1788). 

Ciuicx Jhicciicfif.'*, Fain*., lOut. Sysf. Suppt. p. 531, (i70S); Syst. lliiyng. p. IGiS, 
(1803). 

lihaphijnstvrflarolinoiifHSj Wostwoorl, Hope, C.il.. Ilcni. i, p. 31, (IS37) ; D.iII.-is, 
List Ilom. i, p. 283, (1831); Wnlker, Cat. lleL. ii, p. IWA, flSG7). 

liUap\ija'<tor Am. it Sorv., llisl. Nat. Ins. Hem. p. 1 J-S, (IS 13). 

Nfzara pellHcidii. Klloiir., Nat. Tiilsskr. Nod. Ind. X\iv, p. 157, f. 2t», (1862 j ; 
Walker, 1. c. p. 367, (1867'). 

Widphi'jast^'r orfaniensj Montr., Ann. StX!. Linn. Lyon. (2 s.) \i, p. 22 1. (1SG5). 

Pitzodunin rnln' 0 -Jasci<Un:<, StM, Ilom. h’abr. i, p. 32, (1868^; Kn. Ifimi. v, p. JOO, 
(1876); iScotl, A. M. N. H. s.) \iv, p, 20o, (1S7J) DistanI, Tr.ins. Ent. Soo. p. 413, 
(1883) : Letliiorry, Aim. ^Ins. Con. .vviii, p. 703, (1883). 

Above vircsceiif, beneath fiave.«ccnt: pronofiim jiosteriorly more 
obscure, furnished with a saiigiiiiieous hand (b\ihr.). Above and feet 



144 E. T. Atkinson — Notes on Indian Rhyuchota. [No. 2, 

pale tiavescent, immaculate : antennoa rufous, first joint palo at the base : 
abdomen beneath with a row of black dots (G, Jlavescens, Fnbr.). Palo 
lutcsceut or albescent, with a sulphnr-colourcd border, a transverse 
liiteous line between the posterior angles of the pronotum bordered with 
greyish bands : homelytra pellucid, membrane hyaline : feet pallescent, 
tarsi brunneous ; 4 — 5 joints of the antenna), purpumscent : beneath och- 
raceous (N, pelluoida^ Ellonr.), Long, 8 mill. 

Reported from N. Austmlia, Java, Sumatra, Philippines, New Cale- 
donia, Ovalau, Tahiti, Assam, Sikkim (mihi), Bengal, Cochin-China, 
Japan, Zanzibar, Abyssinia. 

Genus Ambiortx, Stal. 

Bn. Hem. v,T). 66, 100, (1876). 

Apical angles of the sixth abdominal segment produced in a largo 
acute tooth : abdomen gradually narrowed, sides somewhat straight : 
basal spine of venter extended to the head, gradually comprossly acu- 
minated : anterior lateral margins of the pronotum, also the anterior 
behind the vertex, levigate, the former stmight, lateral angles somewliat 
prominulous, stmight, rounded at the apex ; frena extended beyond tho 
middle of tho scutcllum: coriiiin a little longer than tho scntellum, 
apical margin rounded ; ventral spiracnla black : mesostethium with a 
fine ridge : tibiae above narrowly and slightly furrowed : rostrum 
reaching the last pair of foot, the 2 —3 joints somewhat equal in length ; 
membraue colourless (^SfdV), 

250. Ambiorix aenescf.ns, Still. 

Ambionx teneficens, Stftl, En. ITcra. v, p. 100, (187C). 

9 . Greyish- flavcscent, shining.; beneath with tho feet verging into 
ferruginous; above distinctly and densely punctured, black; beneath 
not so distinctly, and not so densely, punctured fuscous : 2 — 3 joints of 
tho antenna), black : head, barely anterior half of pronotum, rounded 
impunctato basal spot and band near the impuiictate flavcscent apex of 
the scntellum, anterior punctures on tho costal area of the homelytra 
and bands on tho connexivum, brassy : tho dorsum of the abdomen ob- 
scurely violaceous : wings towards the apex and tho mombmne, infuscato, 
a colourless apical spot on the membrane : tho extreme apical margin of 
the head, anterior latoml margins and anterior margin of the pronotum 
(the btter abbreviated on both sides), flavcscent, levigate : lateral angles 
of pronotum slightly prominulous, lateral margins, straight : abdomen 
in 9 acutely quadridentate at the apex (8idl), Long, 9|- : broad 5| 
mill. 

Reported from N. India. 



1888.] E. T. Atkinson — Notes on Inditin llliyncliota. 145 

Div. BATniGOELIARlA. 

En. Horn. V, p. G7, (187G). 

a, b. c. as in HopUstoderaria, (p. 6G). 

d, Vonter with a fiiiTow, its margins obtusoly elovntotl, cylirulricjal, 
smooth: mcsostethimii disliiictly carinate: furrow of Die urilices con- 
tinued in a long wrinkle or ridgo. 

Genus Jurtina, St&l. 

Ofrora. K. V.-A. Fiirh. p. 518, (1807); En. Ulmii. v, p. 07,101,(1876): in- 
clndos (^ailraidaXt pL. llorr. Sdiilff., W.air/. Iiia. vii, p. Gl, (18 U). 

Head sliorter than the pronotnm, gradually narrowed for wards, round- 
ed at the apex, antcocular part almost longer than bi*oad, lateral margins 
somewhat obtuse, posteriorly very sliglitly sinuate ; biicculno continued 
through, modei-ately elevated : ocelli about thrice as far from eacli other 
as from the eyes ; rostrum somewhat re.aehing the apex of the abdomen, 
hrst joint on a level with the biicciilsn, third joint longest of all ; first 
joint of antennin scarcely reaching apex of head, second joint shorter 
tiuin third : anterior lateral margims of pronotum straight, somewhat ob- 
tuse, anterior margin truncate behind the eyes. Litoral angles somewhat 
prominulous : scutolliim uiodoi'ato, frena extended to apical third of 
seutellum : veins of membrane simple : mesostethium with a somewhat 
high ridge : metastethium slightly elevated : furrow from the odorifer- 
ous apertures continued in a gradually vanishing wrinkle or ridge : 
venter deeply furrowctl, second segment elevated in the middle, not 
produced forwards : tibise obtu.sely rounded, not furrowed 

2r)l. Jurtina indica, Dallas, 

Bathf/cwlia indica, Dalla:), Cat. ITom. i, p. 270, (1S51) ; Walker, Cat. Hot. ii, 
p. 350, (18G7). 

Jwrtina indica, Stal, En. Horn, v, p. 102, (1876). 

d*. Above very pale green, very thickly and minutely punctured ; 
head slightly truncated at the apex : pronotum with the luteiul margins 
edged with violet : seutellum with a small round black spot in each 
basal angle : homelytra with the outer margin dark gn^en, except to- 
wards the base ; mombi-aiio transparent, colourless : body beneath pale 
yellow, smooth and shining ; abdomen impunetato ; pectus finely punc- 
tured : legs pale yellow : rostrum palo yellow, with tlie tip of the last 
joint black : antennae with the two basal joints and the base of the third 
pale violet, 3 — 4 joints pale yellow {Dallas). Long, 20 mill. 

Reported from N. India. , 
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Gonus Abeona, SlSl. 

En. ncm. V, p. 67, 102, (1876). 

Head vory slightly narrowed before the obtuse lateral sinus, vciy 
obtusely and broadly rounded at tho apex : anterior lateral margins of 
pronotum sinuate ; obtusely rounded, callous and levigate before tho 
middle, with a rcflcxed ridge behind tho middle, the lateral angles pro- 
duced, acuminate ; costal margin anteriorly straight, callous and round- 
ed, thence slightly amplified : vcutra.1 furrow short, extended into tho 
fourth segment : tibise rounded with a continued, narrow, distinct 
furrow. 


252. Abeona (?) SRRRATA, Distant. 

Aheona serratut Dist., Trans. Ent. Soc., p. 350, (1887). 

Above ochraceons, thickly, darkly and coarsely punctate : connexi- 
vnm reddish ochraecons, with black linear spols near bases and apices 
of segmental sutures : aiitennjD 4- jointed, I — 2 joints dark ocli racoons, 
3 — 4 joints luteous, apical halves blackish ; second joint very long, as long 
as 3 — 4 joints taken together, 3 — 4 joints sub-ecpial : jiiga much longer 
than the tylus, but notched in front : lateral margins of tho pronotum 
serrate, lateml angles inodowitely and broadly produced and obtusely 
bispinose : a small blackish foveute spot on each basal angle of tho 
scutellum : membrane brownish oclmiceous : body beneath with tho 
head, legs, rostrum and sternum ochmceous, the abdomen brownish 
ocliraccous ; head with a black linear spot on each side of the base of 
tho antennas : prostethium with some scattered black punctures ; rostrum 
just passing the intermediate coxae : tibifc siilcated above : abdomen 
obtusely sulcate to about tho fourth segment {Dist.) . Long, 14 ; exp, 
angl. pron., 9 mill. 

Reported from Bombay. 

253. Abeona OBAmAToiuA, St SI. 

Abeona gladiatoriaf SlM, Eii. ITcdi. v, p. 102, (1876). 

9 . A largo, remarkable species : very pale sordid llavesccnt, shin- 
ing especially beneath, above rather densely, disti ictly and cqujilly punc- 
tured feiTugiiious-fuscous, beneath to a very gi*cat part impunctatc; 
third joint of the antenna) at tho apex, tho extreme margin and a small 
lower line on the head before tho eyes, also the acute apex of tho apical 
angles of tho ventral segments, black : membrane somewhat colourless, 
basal angle and an apical spot, fuscous : wings infuscate at the apex, 
dorsum of the abdomen somewhat sanguineous in the middle. Lateral 
margins^of the pronotum callous before tho middle, levigate, rounded, 
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having tho lateral part producer! in a gradually narrowed process, slender 
at the apex, and aeuniiiiated, turning outwards and slightly forwards : 
pronotum marked by a blarjk-violaceoiis line within the smooth part of 
the lateral margins ; anterior margin of lateral pi*occss carinately-olev- 
ated and black- violaceous, conum punctured violaceous anteriorly with- 
in tho costal margin ; sciitellurn marked on tho basal angles with a small 
biiissy-grcen spot ; pectus near tho coxio with thi*oc punctiform black 
spots; pro- and meta-stethium punctured posteriorly: venter finely 
aciculate, with a very obtuse, levigate median i*idge : connexivum punc- 
tured violaceous- fuscous, tho oxti'ome margin levigate (67tiZ). 9 , Long, 

21 ; broad, 10 ; exp. horns of pvon. 14, mill. 

Re 2 )ortcd from India. 

Div. Uhynchocoraiua, Stal. 

Eu. ncm. V, p. G7, (1870). 

a. 6. as in IlopUstodemria^ (p. 66). 

c. Mesustethial ridge and metastothimn highly elevated, bnefly 
continued, tho ridge extemded anteriorly in a free lamina produced bo 
tweeu and geiuji’iilly to a distance beh)re the first pair of coxa*, anteriorly 
generally high : basal tubercle of the venter rather strongly elevated, 
anteriorly angulated, quiescent in tho posterior sinus of tho metasle- 
thium, the apical angles of the sixth abdomiiifil segment gonomlly acute, 
or producetl in a long tooth ; sixth venti-al segment, in 9 , strongly sinn.ated 
in the middle before the anal valvules, tho median part of tho segment 
therefore gciieT’ally shorter than the laieml part : til)iio obtusely rounded 
and generally without a furrow, very rarely furnished with a narrow 
ui)por furrow : posterior margin of the pronotum generally siiiuated. 

Genus CuspiCQNA, Dallas. 

List nem. 1,298, (1851); Walkei, Cai. Hot. ii, p. 2, (18U7) : Rt»l, Ol’vcrs. K. 
V.-A. FiJrli., p. 521, (1807); 1». W, (1870) ; Kn. Uem. v, p. 08, 102, (187G). 

Jlody obovate or oval : heatl moderate, iylus as long as tlie jnga : 
ocelli minute, pl.accd near the inner angle of the eyes ; rostrum moderate, 
sc'cond joint about as long as or longer than the third ; antenme 5-j()int- 
cd, about as long as the head and the pronotum taken together, basal 
joint, shortest, not reaching the anterior margin of tho head, second joint, 
longer than tho third, 4 — 5 joints nearly equal, as long or longer than the 
second, sometimes tlie fourth, sometimes the tifth longest: pronotum 
not transversely impressed, posterior angles not or hut very slightly 
produced, obtuse : plate of the mcsostetbial ridge reaching hut not. 
])roduccd beyond tho anici ior margin of tlio ])i*ostethiiiiii : tibist* roniided, 
only towards the apex tlattish or .somewhat jurrowed ; tarsi 3-joinled. 
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254. CnspicoNA cdbtispina, Stal. 

Hnffmnnseggiella curtiapina, St&l, Stettin Knt. Zoit., zxix, p. 144, (1861): 
WulkcM-, Out. Hot. ii. p. 399, (1867). 

Cuapicona curtiapinaf Slal, Gn. Hom. V, p. 103 (1876). 

9 . Pale, somewhat sordid flavescent, shining, abnyo dis. 
tinctly punctured: lateml angles of pronotum produced outvvards, 
somowliat obtuse at tho apex, moderately prominulous : apex of the 
posterior angles of tho last ventral segment, rnfcscent : 2 — 3 joints of 
the antenna) of equal length : ventral segments unarmed : rostrum ex- 
tending hardly beyond the last coxo) (^Stdl), Long, 10; broad, 5} mill* 

Reported from Java, Burma (?). 

255. Cu.spicoNA viRESCENS, Dallas. 

(yM^picofia t'iVcj(ce)i-8, DalliiH, List Hem. i, p. 206(1851); Walker, Cat. Tlct. ii, p. 
379 (1807): 8tal, En. Hem. v, p. 103 (1876). 

9 . Above pale green, finely and thickly punctureil : eyes black : 
pi*onotnm with tho lateral margins yellowish, the lateral spines acute, 
somewhat turned upwards and .a little recurved towards tlie apex, tho 
extreme tip black : membrane nearly colourless, transparent : body 
beneath testaceous, the pectus and sidcjs of abdomen rather thickly 
punctured, sternal ridge rounded in front : legs testaceous, tibiie be- 
coming brownish towards the apex ; tarsi brownish : rostrum testaceous : 
antenna) ferruginous, basal joint testaceous (Dallas), Long, 10^ mill. 

Reported from Java, Burma. 

256. CuspicoNA PLAGiATA, Walker. 

Cuapicorta playiataf Walker, Cat. Hot. ii, p. 379 (1867). 

Testaceous, el on gate- oval, minutely punctured, a little palci* be- 
neath : liead elongate, smooth, transvei'sely and finely striated, bordered 
with black and with black sutures between the juga and tylus which are 
of equal length ; rostrum extending to the hind coxro, tip black ; an- 
tennoB black, slender, about half the length of the body, first joint not 
extending to the front of the head, second joint very much shorter than 
the third : pronotum mostly smooth in front, poi^terior angles forming 
two long, acute, black-striped, directly diverging spines : pectoral ridge 
vciy deep, especially in front of tho first coxio where it is much rounded : 
abdomen with a veiy large, purple, apical patch, beneath very sliglitly 
ridged, with black spines along each side, the basal spine extending to 
the last GOXSB : legs rather slender : membrane aeneous-brown : wings 
cinereous, veins black (Walker), Long, 16y mill. 

Reported from N. India. , 
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257. CUSPICONA SMARAGDINA, Wiilkcr. 

Citspicona Mmaragtiinaf Wulkcr, Cat. llet. ii, p. .*i80 (1807). 

Deep pfPCPTi, olonf^ato-oval, rongfkly piniRtnrod, luteoiis and l)ortlt»rofl 
with pale green benoaili : lieacl on eaeli siilo with a Iiiteoiis streak, wJiieli 
inchules a red streak; tylus liardly extending beyond the juga : rostrinn 
g]-cen, extending to the second ventral segment; tip black: antenme 
black, slender, green towards the bn.so, rather more than half the length 
of the body ; lirst joint extending noaily to tlie front of the head ; third 
innch long€jr than the second, innch sliorter than the fourth ; liftli a 
little shorter tlifin the fourth : pronotuni mostly smooth in front ; po.s- 
tcj’ior angles forming two long acule spines, which arc slightly a.sccnding 
and inclined forwards ; a lutctous dot on the hinder base of c.ich spine : 
pecioral ridge shallow ; legs pale green : membrane cinereous ( WnHit-r). 
Long, Idjj - - 15 mill. 

Reported from Jbirrna: the Indian Museum has speeiiiicns from 
Assam. 

Add; — C. an/ira, Voll., Vcrsl. Ak. Amst. Naturskun. ii (2), i>. IHH, 
(1868), from India. 


Genus Riivxcuocokts, Westwood. 

Pt., ITopo, Cat. Ihnn. i, p. 2U(l837) : — Slit/nchorori^j Am. ftt'rv., Hist. N;n. In-i. 
llciii. p. 152 (1813) ; Dallas, I.ist llciii. i, p, IPS (18.’>1) ; Walker, Cal. Ili-i. ii, |i 3P2 
(1807) : HLal, OlVorii. K. V.-A. Forli., p. 521 (IH07) ; p. 037 (1870) ; Ka. Ilaui. v. 
p. 08, 103 (1870). 

Body ohloiig-ovato, attenuated j^ostcriorly : lyliis a little shorter 
than the jnga: ro^riim •l-joiiitod, very long, reaching almost the ape\ of 
the abdomen, lirst joint very small, remaining three nearly ecpifil : aii- 
tounso entirely, or to a very great ])arL, black, elongale, very slender, 5- 
jointed, lirst joint very short, 2 — i joints gnidimlly increasing in length, 
fifth as long as the third ; pronotiim broad, the entirely somewhat 

elevated or callous anterior margin, furnished with a simple continued 
row of punctures; basal margin sinuate, posterior angles distinct, covering 
basal angles of scuielhiin, lateral angles niiieh produced : apical angle.s of 
llio abdominal segments prorninulous in a largo or somewhat large tooth : 
sen tel him large, triangular, covering almost half of the abdomen, roundetl 
at the apex : membrane with 9 straight longihulinal veins : feet slendei' : 
prostethium nuariiicd : iiiesostothium mucb ridged, produced lu'foro 
ibo prostethium : im*tastethiuui somewhat olovaled iii the middle, pos- 
teriorly billd. Type, U, humuraliit, Thuiib. 

20 
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258. RifYNCiroi'ORis humeralis, Thnnberg. 

Cimex humcmlist Thnnb., Nov. Ins. Spec, ii, p. 40, t. 2, f. 54 (1783). 

Cimex hamatiiSj Fabr., Mant. Iub. ii, p. 2HG (1787) ; Ent. Syut. iv, p. 104 (1704) 
Stell, Puiiaisos, p. 80, i. 20, f. 135 and 104, t. 27, f. 186 (1788). 

Ktlessa hamnta^ Fabr., Sysi. Rhyiig. p. 117 (180.3). 

Acanthosoma hamnta^ Hiirm., Haiicib. Knt. ii (i), p. 350 (1835). 

Rhtjnrhoeoris hiimaraUs, DaTlas, List. TFom. i, p. 302 (1851) ; Walker, Cat. Hot. 
ii, p. 302 (1867) : Stal, IJom. Fabr. i, p. 35 (1868) j Eii. Hem. v, p. 104 (1876) ; Dia- 
timt, A. M. N. If. (5 B.) iii, p. 45 (1870). 

Auteimao black : rostrum as long as the body : tlio body virescenfc. 
(or (lavescont), head and anterior part of pronotnm nioro flavesceiit : 
pronotutri acutely spinosc, spines snbarcuato hiirdwards, tip black : ster- 
num porrect, obtuse, compressed : abdonnm flavesecnt -with a line of 
black dots on each siile : margin of abdomen sen-ate, with live acute, 
small, bla(!k teeth : feet flavesceiit (C. haiuafns, Fabr.). Altogether olive- 
green, yellow on the venter; spines of pronotnm ])nncturod black; 
Corners of tJie abdominal segments acute, blaek. Tlie A.ssam specimens 
are brown, Jiiid, in some cases, the seutollum is olive-green and also jiart 
of the pronotnm. Long, 21 ; breadth of pronot nm, 14^ mill. 

Reported from 8iani, Indisi, Silluit. The Indian Museum has sjteci- 
nieiis from Sibsagjir (A.ssam) and Rikkini (mihi), not uncommon. 

259. RiiYNcnocoitis seuratus, Donovan. 

Cirnpx if&rratiiify Douovuii, lus. India, Hem., t. 8, f. 2 (1800) : Stoll, 1’iirniif.cH, p. 
10, t. 1, f. 3 (1788). 

Rhj/nchocoris berrahmy .\in. A Si'rv., Uist. Nat. Ins. Jlcm., p. 153, j.. f. 2 
(1843) ; Dallas, List I foul, i, p. 302, (18.51); Walker, Cat. Dut. ii, p. 31)2 (1867); 
Stal, En. lleiii. v, p. 104 (1876). 

Pronotnm with acute spines, testaceous : hemelytra grocmish ; ab- 
domen serrate (Dow.). ® 

9 . Olive-green : posterior portion of pronotu-m and its posterior 
angles, punctured black, the liitlor almost entirely blaek : bead above, 
with two longitudinal line.s and one on each side between the base of tlio 
anteiinro and Ibo eyes, black : membrane liyalino nacreous brown : an- 
tennro black, first joint ycll<)W beneatli ; feet of the same colour as the 
body, spotted black (Am. Hrrv.), Long, 20 mill. 

Reported from Malabar, Malacca, Java, PliilippincL. 

Div. Tropicorakia, 

Ell. Hem, ▼, p. 08 (1876). 

o. as in Ifoplistodfiraria (p. 66). 

b. Entire anterior lateial mai-giiis of the prouotiim either aiileriorly 
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semitcd, denticulated or crenulated, acute or somewhat so : lateral 
angles of pronotum produced or pi'ominulous : tibias above distinctly sul- 
cated or flat and margined. 

Genus TfioincoBis, Hahn. 

Wanz. Ins. ii, p. 62 (1834): Slal, Ofvers. K. V.-A. Fiirh., p. 518,(1867); En. 
Horn. V, p. GO, 105 (1870). 

Body elongate-ovate r heijul gradually narrowed, with the lateral 
margins anteriorly more or less rounded, entire, not sinuate ; juga and 
tylus about of ciiual length ; anteinnn b-jointed, almost three-fourtlis 
the length of the body, the first joint shortest, the second somewhat 
shorter tlian the fourth or iifth, the third longest, the fourth as long 
as the obtusely rounded fifth ; rostrum ^l-jointed, second joint longest, 
Inst shortest \ ocelli in a line with the eyes, small : posterior angles of 
pronotum, acutely produced; anterior margin of lateral process gindually 
rounded, or forming an angle towards the apex : hemelytra with the 
costal margin of the corinm anteriorly s(.raight, thence slightly rounded, 
a straight longitudinal vein on the inner margin, and a similar from 
the sumo source at the base, close to the outer margin ; membrane 
with a broad limbus and some 5 — 7 veins: base of venter sometimes 
unarmed, sometimes tubcnMilate. and sometiinos very briefly spinose. 

2G0. TunriooRis L.t:vi \ kn i uis, 8td.. 

Tropicoris hrrirentrisj Stal, En. ilcm. v, p. 105 (1876). 

9 . Pale lhive.sennt., above distinct ly punctured black ; piiiietures 
on anterior p.'i.rt of iironotum ami on anterior part of costal area aones- 
cont : membrane and wings sordid h3’alinG : dorsnni of abdomen weakly 
croceous : coniioxivnm fusoeseeiit-te.stacoous, puncturod (two apical seg- 
ments cxce])ted), segments with a pale marginal spot : venter levigate, 
spiraciila black. As to form of pronotum and stature, somewhat like 
T. nijlimsy Liiiii., from which it differs in if s larger size, paler colour, 
finer punctuation on the dorsum, entire juga distant, lateral process of 
pronotum shorter, more obtuse, not reflexed, and anterior lateral margins 
very slightly sinuatod, seuLclIuiu also in the apical part punctured black, 
ill the marking on tho dorsum of thoabilomcu aud the eoiinexiviim, the 
venter iinpuiieiatc, pro- aud mefa-slethiuni posleriorly remotely sprin- 
kled with coiicoloroiis puiietnrcs, not black, eoriiim sprinkled with small, 
some what rounded, irnpiiiictate spots : feet not marked : rostrum reach- 
ing the base of the vcntei*, second joint somewhat lunger than the third : 
anterior angles of pronotum sub-promiuulous outwards iu a small 
tooth ; furrow of the oritlccs lougoi* about by half than the first joint of 
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tlio aiik'nnte ; head posteriorly with a lateral spot, and in the middle 
with a Isir^or levif^jite, somewhat qiiadmte spot, which has a double row 
of [ninctures in the middle {Stdl). Long, 18 ; broad, 10 mill. 

llepurtod from India. 

2G1. Tropicoris punctii’es, Stal. 

Tropiroriji pnncHppftf Stal, "Kn. Hom. v, p. 10(» (IS?*!). 

. Above lurid and rather densely punctured fuscous ; beneath 
with the anteniuc, rostrum and feet pale soidid flavescent, tlie feet 
s))i*iiikled fuseuus : pectus and venter remotely punctured fuscous; 
median ridge on the venter broad, very obtusely rounded, levigate : 
membrane infuscate : dorsum of abdomen sanguineous : connexivnin 
punctured, fuscous, externally aencscont-fuseoiis, segments marked with 
a sordid ilavescent median baud : ventini spirficula black, d*. with tlie 
genital segment broadly and ratlier deei)!^’ siiiuated at the apex, apicuil 
margin proiniiinlous on both sides at the sinus in a small dentiform 
tubei'clo, a)ucal angles of the sivth segment of tho abdomen somewhat 
obtuse, not rounded. Stature and punctuation like T, rujij^vs, Linn, 
from which it dilfers in the lurid colour of tho ontiro dorsum, apex of 
SLMitellum coiicolorons and punctured, jiiga distant, aTitcrior angles of 
proiiotum not so much proiniuulons forwards, lateral process truncated 
at ilie apex, or somewhat sinuately truncated, apical angles equal, basal 
spine of venter somewhat slender, somewhat prominnloiis before tho 
metastethium, rostrum somewhat shorter, roacliing somewhat tlie api*x 
of tho second segment of the venter, also in tlie form of the genital 
segment in d*. Furrow of the oriliccs short, shorter than the first joint 
of the antennno : head posteriorly levigate with a spot at the eyes : second 
joint of tho rostrum distinctly somewhat longer than tho third 
Lung, 11 ; broad, 7 mill. 

Reported from India. 

Genus Agathocles, SUL 

Eu. Hom. V, p. G9, 106 (ItJTG). 

Head broad, somewhat short, broadly rounded at the apex, lateral 
margins posteriorly sinuate, pai-allel before the sinus, rounded at the 
apex; second joint of rostrum much longer than tho third ; anterior margin 
of the lateral process of the pronotnm straight up to the apex ; entirely 
densely and distiufitly punctured, anterior margin nan’owly smooth bo- 
ll ii id the vertex : venter rather sti’-ongly convex. In Amyntory St&J, tho 
head is long, triangular, gradimlly narrowed, lateral margins anteriorly 
abruptly sinuate : antcrioi* lateml margins of pronotum posteriorly 
straight ; venter unarmed at the base. 
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2G2. Agathocles limiiatus, Stal. 

Afjathnclrn UmhatuHf Stal, En. Kcni. v, p. lOG (1879). 
c^. Above lurid, rather densely and distinctly punctured black, and. 
sprinkled betwocii the punctures with small palleseeiit sjiots or protu- 
berances; benoatli black : extremity of the anterior lateral inarffins of 
tbo piMuiotiiiii, lateral limbus of the prostethium ami broad limbus of 
the venter, sordid riifesccut. cf. with the sixth ventral sei^nient an- 
teriorly rounded, truncated at the apex, ajneal angles sli.e^htly promi- 
niilous, straight. Head posteriorly with a levigate spot at the eyes, mar- 
gins posteriorly siuiiated, parallel before the sinus in the.middle, an- 
teriorly rounded : anterior margin of the pronotuin very narrowly levi- 
gate behind the vertex ; behind the eyes broadly truncated ; anterior 
angles with a small tooth turning outwards ; ani(M*ior lateral margins 
somewhat straight, .Somewhat siiiuated in the middle, very narrowly 
rollexed, obsoletely and obtusely civnnlated before the miildlo ; lateral 
angles straight, very slightly prominuloiis : lateral margin of the a})ex 
of the seutellnm sligldly retlexed : peetiis remotely and distinctly punc- 
tured : abdojiieu broadoi* than the pronotuin, fuscous- violaceous oil the 
dorsum : venter puiietulate, the middle and the rufescont limbus levi- 
gate : connexivum fuscous ; iirsl joint of aiitemue black, sccuiid lurid, 
moie than twice longer than the llrst : rostrum reaching the base of tho 
venter, luriil : feet fnsooiis ; eoxiv, troebanlers, base of fenuna, and tho 
tarsi, lurid: membrane fuscous: whigs sordid hj aline, very slight ly iii- 
fuscate towards the aj^ex (Sldl), J^ong, 2U : breadth of abd. 12 mill. 
Kepurted from India, SJlIiat. 

Genus Amystok, Stiil. 

Ofv(M*R. K. V.-A. Kiirh. p. 510 (1SG7): En. Jleiii. v, p. GO, 107 (IS7G). 

Head acutely triangular, gradually narrowed forwards; jiiga much 
longer than the tylus, eoiiligiious before tlic tylus, a little liisceiit and 
rounded at the e.xtreme apex, lateral margins acute, anteriorly sinuate, 
prominiilous behind the sinus iu a somewhat obtuse angle, buccula; sniiic- 
what cont inued through, niodciutoly elevatcil; ocelli twice as far frmn each 
other as from tlie eyes ; rostrum scarcely reaching the last eoxiv, first 
joint extending a little beyond tbo buecula\ second joint longer than the 
third ; anteTinai moderate, first joint not reaching the apex of the head, 
third joint almost twice as long as the second : anterior lateral margiiLS 
of jJionotmu hardly sinuate, serrulate, lateral angles acute, rounded at 
the extreme apex, a little promiuulous : costal margin of corium 
moderately rounded : abdomen rounded on both sides, apical angles of 
segments very slightly prominulous : venter niiarmcd at the base : 
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fiin-ow of the odoriforous apertures not so long, abruptly abbreviated : 
tibise broadly sulcate {Stdl). 

2G3. Amyntor obscurds, Dallas. 

Halyft (Dichplopft ?) ohsciirua, Dallas (noc Wostw.), Trans. Ent. Soo. v, p. 188, t- 
19, £. », a-ft, (1819). 

Amyntor ahscurust Stftl, En. ITcm. v, p. 107 (1876). 
cf , 9 . Body ovate : above brown, obscure, very thickly punctured : 
proiiotiim with the lateral angles somewhat prominent, margins palo or 
yellow : head, proiiolum, and scutelliim slightly clouded with yellowish : 
a reddish tint on the hemclytra ; membrane transpai*cnt, with a pitchy 
black spot at the internal basal angle, (this spot is concealed by the tip 
of the scutellum when the wings are closed) : margins of the abdomen 
projecting considembly beyond the hernolytin. on each side: venter, 
pectus, legs, rostrum, and aiitonuo) reddish or testaceous brown ; venter 
Htnootli, shilling, the disc sparingly, the latcml margins very thickly 
and liiiely punctured : pectus sparingly punctured, more thickly so at 
the sides : legs punctured with black ; the tarsi darker : rostrum 
darker at the tip : antenna) with the two last joints black, except at ilio 
huHo (DalUiif). Long, llj— 16 mill. 

Reported from Sikkim. 

Genus Com PASTES, Stal. 

Ofvors. K. V.-A. Fiirh., p. .519 (1SG7) ; Eii. Horn, v, p. 69, 107 (1876). 

Head flat, somowhat narrowed forwards, rounded at the apR.v ; 
juga longer than the tyliis, soiuewliat hlsccnt at the apex, lateral margins 
acute, llattenod, posteriorly very slightly sinuate ; bucculm continued 
through, moderately elevated ; ocelii a little over twice more distant 
from each other than froin^tho eyes ; rostrum extending somewhat be- 
yond the List coxo), first joint extending a little beyond the bucculii', 
second joint longer than the third; antennu) slender, first joint not 
reaching the apex of the head, second somewhat shorter than the third : 
lateral margins of pronotum somewhat obtuse, denticulate, lateral 
angles produced in a stout, broad, truncate, process, obliipiely turning 
forwards, dentate on the margin ; anteiior angles acutely promiiiuloiis : 
costal margin of corinm anteriorly sinuate, thence inmli rounded before 
and at the middle, straight to>vard8 the apex : vein.s of memlnarie 
sparingly furcate : furrow fi-om the odoriferous apertures somowhat 
long ; abdomen roundly amplitied before the middle, a])ical angles of 
segments a little promiiiulous ; base of yenter unarmed ; tibios broadly 
silicate (Stdl). 

Type Ciniex hontaniensi, Dallas. 
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264. CoMPASTKS BODTANicus, Dallas. 

Cimex ? houtanicnut Dallas, Trans. Knt. Soo. v, p. 190, t. 19, f. 4 (1849). 

Compantes boutajiicus, Stal, Kii. Hem. v, p. 107 (187G). 

$ . Dody ovate, above brown, obscure, thickly and stroncfly riiiro.sc- - 
ly panctuUite ; head rather thickly punctured, nearly as broad in front 
ns behind, and with the anterior margin strongly notched ; slightly 
Avrinkicd posteriorly : eyes pitchy ; ocelli yellowish : pronotiim with the 
enlarged lateral angles considein-bly directed forwards, with five teeth 
at their apex, of which the third and fourth from the front arg rounded, 
the others acute : a htroiig spine at each anterior angle of the pronoliini, 
immediately behind the eyes, and the aiitcn'o-latcral margins are strongly 
serrated : scutellum rather elongated, narrower towards the apex, which 
is less punctured than the rest of the body aiid margined with yellow- 
ish ; homely tra rather paler than the rest of the surface, thickly atul 
coarsely punctured, and somewhat rugose ; membrane brown : the sides 
of the abdomen scarcely project beyond the hemelytni : abdomen be- 
neath reddish-brown, .smooth, im]ninctatc : pectus paler with numcroiis 
scattered black punctures wbicli arc larger and closer together on tho 
prostethiuin : a largo dull wi’inklod patch on eacli side of tlieinntn- and 
nieso-stethiiim : c<ixie smooth ; legs yellowish brown, mottled with rcdilisli- 
browii ; the 2-jointed tarsi arc rather paler: antennm pale yellowish- 
brown, the ba.sal joint and the oibers at ba.se and apo.v, paler : ro.slrum 
pale brown with the apex darker and the tip of the basal joint, pitcliy 
black {Vailas). IJody long, ineliiding meuibrain;. 20 mill. 

Reported from Sikkim (mi hi). 

265. CoMPASTES iia'NeATCs, Distant. 

Conipaati^s fninratufi, Distant, Trjins. Eiit. Sou. p. Sol, t. 12, f. 10 (18S7). 

Drownish-oclimceons, covered with coarse and darker punetnn'S ; 
coniiexivuni luteous, witli blackish .spots at bases and apices of siifures : 
iiieinbr.iuo browni.sh, veins darker : 1 — 3 joints of antennm brownish, 
niiiintely darker at the apices ; .second joint longer than tlie thii-d : 
jironotnm with lateral margins obtusely crenulate, llio lateml angles 
j)rod need into broad and apically truncated spines: body beneath and 
legs ochraceous, punctured with brownish : rostrum ochreoiis, apex 
])itchy, extending to second abdominal segiiicnt : ventral spino reaching 
intermediate coxa) (Dist.). Dong, 16; exp. augl. pron. 10 mill. 

Reported from Sikkim (mihi). 

266. Uo.MrA.sTES si»ino.si'.s. Distant. 

CompnsfC'i Distant, Trails. Ent. Soc. p. S.")!, t. 12, f. 11 (1887). 

Above brownish, coarsely and darkly punelate : pronotuin riigulose, 
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with a median longitudinal Inteons lino, the lateral margins with threo 
I)ro7ninent spines, the latein,! angles broadly produced and somewhat 
ubtuscly Bpinod postei-iorly : Tnembrnno pnle fiiscoufl : body beneath 
bl'OWUish and darkly punctute : legs oclu-neeous, mottled and sprinkled 
brow'iiish ; snblatcral margins of the sternum bronzy : rostrum ochraco* 
ons, apex pitcliy, extending beyond the last eoxte (JDUt,). Long, 17 : 
exp. aiigl. proti. 8 mill. 

Beported from Sikkim. 

Cciius pHroNOciTiLns, Dallas. 

Rhaphi'jaiftcr^ VnonncliUv^^ Tr;inM. Kiifc. Sue. v, p. 101 (1ft 10) ; Priouorhiliiiit 

Sl-al, Ofv. K. A^-A. Forli., jj. 510 (J<so7) ; Kii. Ifcta. v, p. 150, 107 (lft7G). Incliuh*a 
Leliut Wulkor, Gut. Hot. ii, p. -100 (1ft(»7}. 

Head fiat abov^c, narrowed anteriorly, the juga passing the tylns, 
and united in front of it; apex of head rounded, with a very slight 
notch in tho middle ; eyes rather small, very slighlly prominent, touch- 
ing the anterior margin of tho pronotum ; ocelli small, situated rather 
behind tho eyes, and noai'cr to them than to one another; antenna? 5- 
jointed, about half a.s long as tho body ; first joint short, not reaching 
tlie anterior margin of the head ; the other joiiitu gradually increasing 
in length towards tho apex ; -I— 5 joints thickest, fourth slightly eom- 
pressed ; rostrum 4-joirited, reaching the ba.so of the vcntml spine, 1-ho 
first joint short, as long as the head, inclosed entirely in a groove, wliicli 
reaches the base of tho head ; 2 — 3 joints c(|ual, longer than tho first ; 
fourth as long as tho first : pronotum declined aiitei*ioi*ly ; the antcHor 
margin strongly emarginatc, almost in a semicircle, for the reception of 
the head ; tho lateral angles very pi’ominent, acute and curved forwards, 
their points I'cnching boyond the line of the anterior angles ; the antero- 
lateral margins are strongly serrated, and there is a distinct tooth 
behind each lateral angle : scntellum long, passing tho middle of tho 
abdomen, tlio apex rounded and narrowed ; membrane reacliing beyond 
tho apex of the abdo7nen, with eiglit longitudinal veins, of which tho 
3 — 5 from tho inner margin spring from a basal cell ; tho 6 — 7 are united 
at tho base and the eighth is very short ; abdomen extending a litllo 
beyond the liemelytra on each side ; beneath strongly ridged, with a 
strong basal spine, wbicb extends forwards as far as oho middle of tlie 
space between tho intermediate and first pairs of legs : vulvar apparatus 
as in Ilhaj}ltigasler, &c. : mesostethinm with a sliglit i-idge in tho middle : 
legs rather slender, the posterior longest ; tibico grooved on the 
outside, and fringed with small stiff hairs, especially towai-ds . tho apex : 
tarsi S-jointed, pilose, basal and terminal joints equal ; soteond very 
short : claws and pul villi moderate (Valias), 





1888.] B. T. Atkinson — Notes on Indian Rliynchota. 157 

267. Prionochilus octopunctatus, Dallas. 

Ith. {Prionochilwt) S-piincialus, DallaSt Trans. Ent. Soo. v, p. 192, t. 19, f. 5 a — c. 
(1840). 

rriunochilm octopunctatus, Stal, En. lleni. v, p. 107 (1876) ; Distant, A. M. NT,* 
n. (5 8.) iii, p. 45 (1879). 

$ . Ovate, testaceous brown, opaque, bcneatli paler, above thickly 
and finely punctured with black : pronotnm stronj^ly rugoscly-puuctato, 
with four black dots arranged in a transverse line across the disc, from 
the base of one lateral angle to the other ; the marginal sermtions 
yellowish : sciitcliuui less closely punctured than the prouotum, dis- 
tinctly rugose, with four black dots at the base, placed two close to the 
posterior margin of the pronoiuiu about the same distance from each 
other as from the latcml angles of tlie scutellnm, the two behind these, 
forming with them a simill square; on each side of the apex of the 
Bcutellum is a small yellow inipiinctatc spot : heinelytra with the punc- 
tures arningcd somewhat ucbularly ; a small impunciatc spot on tho 
disc, a little behind tlie mhldlo : membi’auo transpai’cnt with a brownish 
tinge : ventral spine brown ; legs, rostrum and anteumc brownish 
testaceous ; tlie foui’th joint of the anteuiue, except ils base, tlio lifth 
joint entirely, and the apex of flic foiirlli joint of the rostrum, black 
{Uullutt). Fiong, 22 ; breadth of prouotum, I2i mill. 

liepoi'Led from Sikkim. 

Genus Pkionaca, Dallas. 

List. Ifoni. i, p. 291 (1851) ; ^YJllko^, Cat. Hot., ii, p. 873(1867) : SUl, Eii. ITcm. 
V, p. 69, 107 (1876). 

llody short and broad : head nearly as broad as long, rounded and 
entire in front, jnga mecling beyond the tylus ; ocelli minute placed near 
the jioslerior angles of the eyes and clo.se to the aidcrior margin of the 
prouotum : antenna) with the basal joint robust, not reaching the apex 
of tho head ; second joint slender, very long, twico tho length of the 
head : rostrum not reaching tlio posterior coxa?, inserted on a level with 
tho base of the aiitcnno} at some distance from the front of the lieacl ; 
basal joint sliort, not passing the base of the head; second longest; 
third lunger tlian the first, a little shorter than the second, fourth shortest : 
pronotnm with the lateral angles produced into strong acute spines, tho 
lateral margins distinctly crcniilatcd: scutellnm very little longer than 
broad, triangular, with the lateral margins waved, the apex rounded : 
coriaceous portion of the homely tra much longer than the membrane, with 
tho apical margin rounded ; membrane with loiigiludinal veins : ventral 
spine not reaching the intermediate coxas : sternum with a distinct median 
furrow for the reception of the rostrum {Dallas), 

21 
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£68. PaiOMACA LATA, Dnllas. 

Prion tuM lain, Dallas, List. IToTn. i, p. 291 (1851) ; Walker, Cat. TTct. ii, p. 375 
(IKfiT) ; Stal, Bn. Hem. v, p. 107 (1876) ; Distant, A. M. N. H. (5 B.) iii, p. 45 
(1879). 

cJ. Above yellowish, very thickly punctured with black : prono- 
tum with a large, slightly elevated, impiinctatc yellow spot on each side 
near the latcrjil margins before the middle : cerium with a large, im- 
pnneiate, yellow spot about the middle of the disc ; membrane brownish, 
somewhat opaque, with the inner basal angle dark brown : body beneath 
fulvous, the pectus brighter than the abdomen wdiich is somewdiat 
opaque, impuiictato, with the middle of the 3 — 5 segments, brown ; tho 
lateral margins brownish ; the first segment and the ventral spine coii- 
colorouB with tho pectus wliich is slightly shining, more or less punc- 
tured with brown, with tlio autero-laleral margins and the lateral spines 
black : legs, rosti‘um, and the two Imsal joints of the autciino} fulvous 
{Dalian). Long, 13 mill. 

lleported from Java, Silliat (milii). 

2r»9. ParoNACA kxempta, Walker. 

Priovnra rtnni^tcit Walkor, Cat. Hot. iii, p. 669 (1868) ; Difitaiit, A. M. N. IT. 
(6 B.j iii, p. 45 (1879). 

Testaceous, ellii)tical, thickly and minutely punctured : head 
rounded in front ; fore part with brown punctures; hind paii smooth; 
juga and tylus of equal length; eyes piceous not prominent; rostrum 
extending to the last coxaE5, apex black ; antenna) sloudcr ; first jtdiit 
extending nearly to tho front of the head ; second much shorter than 
the third ; fourth a littio longer than the third : pronotum smooth, 
except tho fore parts on each side where tlio punctures are brown ; 
lateral angles acute, elongated, shorter than their’ breadth at the base ; 
scutclliim hardly ridged, attenuated towards tho tip which is slightly 
acute: posterior angles of the apical abdominal segment elongated; 
ventral spine extending to the intermediate coxro : legs slender : 
hemelytra witli black punctures alor.g the costa ; membrane and wings 
pellucid (WalliPT). Hotly, long, 17- 19 mill. 

Reported from N. India, Sikkim (mihi), raro. 

Genus Placosteunum, Am. & Serv. 

Hist. Nat. Ins. ITrm., p. 174(18i;<); DalUn, List Ucm. i, p. 351 (1831); Walker, 
Cut. Hot. iii, p. 486(1868); Stal, Ofvors. K. V.-A. Fork, p. 519 (1867); En. lloin. 
V, p. 69, 107 (1876). 

Lateral margins of the head before tho middle gradually rounded 
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and entire ; jnga not lonpf, longer than the tyliis, anteriorly converging ; 
rostrum not extended behind the last pair of feet : first joint shorter 
than tlio much elevated bucjculio, second joint shorter, or soiric- 
what 80 , than the tliird : ocelli close to the eyes: pronotura broad, 
lateral margins in part denticnlate, postenor angles pi’oduced, straight ly 
truncate at the tip ; meso-stothial ridge n)bnst, more or less prominulous 
anteriorly between the first pair of eoxoa : nieta-steiliium elevated, 
scxatigiilar, posteriorly sinuate, iHiceiving the anteriorly rounded, 
depressed, basal tubercle of tho venter : mcjmbrane rather transpsirent, 
veins sornewliat r^ular: furrow from tlio odoriferous aperture produced 
to a considerable distance with the apical i*idgo or wiinkle : first joint 
of tarsi not so short, apical joint of last pair somewhat compressed or 
tectiform. 


270. PfiACOsternum taitthjs, Fabricius. 

Cimr* Farr F.'ihr., Sjhjc. lim. u, p. 311 (17S1) j M.'int. Ins. ii, p. 283 (1767) j 
Eiit. Sj-'h!. iv, p. 91 (1791) ; S(oll, PiiiuiiscH, p. 25, t. 5, f. 31 (l7S8) ? 

Fdettsa tnuni'ij Fahr., Syst. Kliyiig. p. 145 (1N03). 

IVarfKsFermoH Fcisrrs, Am. St*rv., Hist Nut. Ins. Hrm. p. 171 (1813); Dnlhis, 
List, llc*m. i, p. 351 (1851) ; llmr. Sclmff., Wan*. Ins. U, p. 305, f. 1002 (1853); 
IVulkor, Cut. Hot. iii,p. 100(1808); Stal, Bn. Hem. v, p. 107 (1370); Distant, A. 
M. N. n. (.5 H.) iii, p. 45 (1879). 

Body large ; above altogether grey, below flavcsccnt, foot punctured 
black: pronolal proeessos poiroct, thick, compres.scd, very obtuse 
(( 7 . faurus, Fabr.). P. taunts, Am. & Sorv., is described as greyish 
yellow, spoiled brown: venter yellowish : two brown rings at the end 
of the femora, the rest of the feet, also the anteniiaj, punctured black. 
Long, 21 mill. 

Reporled from Java, Fast. Arch., Cliina, Siam, Singapore, Ceylon, 
India, Coromandel, Bombay, Silhat, Assam; the Indian Museum has 
specimens from Sikkim (mi hi). 

k71. Ptacostkrnum cERVi's, Distant. 

Placostierniim ceri’ttn, Diat., Trans. "Eiit. Soc. p. 352 (1887). 

Allied to P. fatirus by tho latoml angles of llio pronotnm being 
profoundly bisiiiuated at their apices, but much snialler than that 
species and having the lateral .'ingle-s mncli more developed, being 
broadly and strongly i>rodiiccd upwanls and forwanls and deeply 
notched at each edge of tlie apex : tho lateral angles are not simply 
crcnulato, but shortly spinosc (Pwf.). Long, 19 j exp. aiigl. pron. 17 
mill. 

Reported from Sadiya (Assam). 
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272. Placosternvm alcks, Stil. 

Placostemum alces, 8tal, £n. Hem. ▼, p. 107 (1876). 

Q . Very like P. iaurus ; differs in havinff tho lateral process of 
the pronotum longer, truncate at apex, with the apical angles promi- 
niilous in a small tooth ; scutullum convex at the base, depressed behind 
tho posteriorly rounded and gradually inclined convex part {Stal). 
Long, 21 ; bi'oad, 12 ; exp. liorns, 16 mill. 

Reported from Ceylon, Calcutta (P). 

273. Placosternum dama, Fabricius. 

Cimex dama, Pabr., tint. Syai. iv, p. 92 (1791) ; Wolff, lo. Cim. i, p. 0, 1. 1, f. C 
(1800). 

Edps»a dama, Pabr., Syafc. Hhyii>?., p. 147 (1803). 

Tlaco»ternum dama, StftI, ITnm. Pabr. i, p. 34 (1868) ; Kn. Hotn. v, p. 108 (1876). 

ff, $. Sordid yellow-whitish, piinctulate ferruginous-fuscous: 
1 — 3 joints of antennro also bjisal half of fourth joint, sprinkled fuscons- 
forruginous, last ferruginous, pallid at tho base : membrane grey, veins 
fuscous : feet sprinkled ferruginous : anterior latenil margins of tho 
pronotum somewhat sinuated, obtusely crenulated, lateral angles ob- 
tusely produced, obliquely tmneated at the ape.\ and anteriorly sinuate ; 
apical margin of the corium very slightly sinuated outwards. The d* 
has the anal segment deeply subsemicircularly sinuated at tho u 7 )ex, 
apical angles acute. Close to P. iaurus, Fabr., but is smaller, lateral 
angles of pronotum not so long and lc;js deeply produced, more oblicpiely 
truncated at tho apex and nnisinuate, anterior lateral luargiuB some- 
what straight before tho middle, scarcely rounded, more ohsoleiely and 
more obtusely crernilatcd (Stdl), Long, 16 — 19 ; broad, 10—11 mill. 

Reported from India: Dikiuiig (Assam). 

Conns Amasiiniis, Rinl. 

Trans. Knt. Soc., p. COl (1863) ; Ofvers. K. V.-A. FCrli., p. 619 (1872) ; En. Hrm. 
V, p. 69, 108 (1870). 

Body oval depressed : juga longer than the tylus, soinewliat dis- 
tant ; rostrum reaching base of third ventral segment ; ajiteniiro 5-joint- 
ed, somewhat short, second joint shorter than tho third : lateral margins 
of pronotum creuulatc : scutollum posteriorly produced rather far, sides of 
pi’oduced part parallel : sterna not elevated ; posterior feet distant {SidL), 

274. Amasenus coeticalis, Stal. 

Amasenus eorticalis, St&l, Traus. Ent. Sue. (3 s.) i, p. 602 (1863) : Walker, Gat. 
net. iii, p. 487 (1868) : Stal, Kn. Ilcin. v, p. 108 (1876). 

9 . Greyish-stramineous, remotely punctulato fuscous : largo basal 
patches on pronotum and some scattered, coiiilueut patches on corium 
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snbwneoTis-block : lateral streak on pro-stctbinm obscurely leneons : band 
near the apex of the femora and two bands on tho tibiro, fuscous : head 
Bomcwliat ^ lobate on both sides before tbo oyes, sli^litly sinuate bofoi*o 
the lobe, sides thence somewhat parallel, jnga very obliquely sinnatoly 
tiancate tov^ards the apex: lateral angles of pronotuiii prominent} 
somewhat siuuately truneate at the apex, anterior latoivtl margins binnate 
in the middle, rounded and ci-euulated before tho sinus : scutelluin 
slightly bigibbous at the base (,S/d7). Jjong, 24 ; broad, 13 mill. 

Reported from Ligor, Malacca, Assam. 

Species of doubtful position, 

275. rentntoma hevgalensiSf WcbIwimhI, llojio, Gat. Ucm. i, p. 30 (1837); Stal, 
JJn. Ucni. V, p. 120 (1870). 

.Fulvoscent, punctured black ; head with bla(?k lines between tho 
eyes ; antonmn fuscous ; anterior part of ]>roiu)tnm witli a snbraargiiial 
line of black dots and other dots armtigcd on both sides in the shn])e 
of an irregular triangle: scutelluin with a small levigute space on both 
sides at the base { apical spot on coriiim, rufous: membrane hyaline: 
abdomen bcucalh with a median line of s])c>ts and a submargiiml lino 
on both sides, black ( Wesfw,), Long, 9 — 10 mill. 

Reported from Bengal. 

270. Pentatoma athn-fiotatctt Westwood, Hope, Cat. Hem. i, p. 37 (1837) ; Stal, 
En. Horn. V, p. 120(1870). 

.Narrower than P. hengalensi^, AVestw., somewhat j)arallel ; black, 
punctured : band on the disc of tho prouotiim abbreviated : spots on 
the Bcutellum of an in*egular Y-shape, large triangular spot on coriuni 
at the apex, coxic, intermediate tibiro in tlie middle, and median baud 
on tho abdomen, white: extreme tip of membrane, hyaline (IKeft'/a*.), 
Long body, 8 — 9 mill. 

Reported from Gambia (ircE/n;.) ; Bengal (SW). 

277. Pentatnma unicolor, Westwood, Uopu, Cat. Horn, i, p. 41 (1837) ; Stal, En, 
Hem. V, p. 127 (1870). 

Allied to Penfafoma jumperinn, Fabr., but form of pronotum di.s- 
iinct : sides of pronotum angularly prominent, subacute : above leek- 
green, somowliat opacpie, punctured : membrane fnseoiis ; boily beneath 
with tho feet paler,; antennte green, two last joints, fuscous 
Long, 12-13 mill. 

Reported from Bengal. Westwood (p. 38, 1. c.) gives this naaic to a 
second species from Java -which is one with Nezam viriduUi, Linn. 

278. Pentatoma indicaf Westwood, IIopo, Cat. llerii. i, p. 42 ^1837) ; Stal, En. 
Horn, v, p. 127 (1870). 

Luioous-fuscous, puiictui’ed black, shijiing, broad : posterior angles 
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of the pronotum a little prominent, rounded, fulvous at the apex : veins 
on lieinclytra longitudinal : abdomen benoath with a large, longitudinal, 
incdiim, black spot (Wcstia.). Long, body, 8 — 9 mill. 

Reported from Bengal. 

279. Pehtalnma lateralis, Westwood, Hope, Cat. Horn, i, p. 43 (1837) ; StM, En. 
Hem. V, p. 127 (187(i). 

Fuscous, sub-opaque, punctured-black ; sides of pronotum margined 
];>aler, somewhat cmarginate in the middle, posterior aiiglos not promi- 
nent : membrane pallid, smoky, with five fuscous longitudinal veins : 
abdomen beneath piceous ; margin paler: feet palely luteous (IKcv/ii?.) 
Long, body, 8 — 9 mill. 

Reported fiom Bengal. 

280. Ponttitoma crassiventre, D.'illas, T. E. S. v, p. 180 (1849) j Slal, Eii. Hem. 
V, p. 130 (187G). 

9 . Body roundish : above olive-testaceous, opaque, tbickly and 
finely punctured with black : liead very thickly and nithcr coai*stdy 
punctured : eyes brown : pVonotum with the lateral angles consider.al)Ly 
produced on each side, but rounded at the apex ; emargiiiate anteriorly 
for the reception of tho head, the posterior margin straight : the anterior 
portion of the pronotum is iriore thickly punctured than the posterior, 
with a faint ti'aiisvorso line on each side near the anterior margin, and a 
very narrow longitudinal line on tho disc, smooth, impunctate : 
Bcutellum rather more faintly punciured towards the apex : homelytra 
with a small impunctate spot on the disc ; tho membmno transparent : 
dorsum of abdomen pitchy black, the margins testaceous, very thickly 
punctured with black : beneath testaceous, smooth, slightly shining : 
abdomen convex, punctured with black, the punctures very close 
together towards tlie margins, thus forming a broad cloudy line down 
each side within the lino of stigmata ; the base .of the second segment, 
and a largo spot in tho middle of tho 5 — 6 segments, black : pectus and 
underside of bead concolorous with the abdomen : logs pale testaceous, 
with distinct pitchy punctures ; those on tho femora much larger than 
those on tho tibice ; tliu apices of the latter and the tarsi tinted with 
fennginouB : auteiinm with tho two basal joints pale testaceous ; 
rostrum of the ssime colour, with the apex pitchy black {Dallas), Body 
long, 9 ; breadth of pronotum, 6^ mill. 

Reported from Sikkim. 

281. rental oma Jimhrin la, Westw, (nec. Pabr.) Hope, Cat Hom. i, p. 39 (1837) ; 
Stal, En. Hem. v, p. 127 (1870). 

Grass-green above and beneath; above, punctured, shining: heme- 
lytra lutoous, punctured, varied with bruniieous, external margin 
greenish ; large internal patch or streak on the membrane fuscous ; 
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three last joints of the antennae, black at the apex (Weslw.). Body, 

long, 9-10 mill. 

Reported from Bengal. 

282. Peataloma laternliHf Wsilkor (ncc. Wostw.), Cat. TTot. ii, p. 301 (18G7J. 

Tawny, oval, thickly and minut^dy punctured, palo yellowish 

beneath ; punctures brown : lieiwl largo ; jnga and tylus of e<puil length : 
rostrum extending to the hind coxic ; tip black : anteuna) te.staceous, 
a littlo less than half the length of the body ; first joint not extending 
to the front of the head ; .second blackish at the ti]), much longer than 
the third ; 3 — 5 joints palo yellowish, black towards the tips ; fourth 
much longer than the third ; fifth longer than tlio Jourfh : pronotuni 
with pale yellowish slightly reflexed sides; posterior angles slightly 
acute and prominent: scutellum attenuated -towards the tip, not extend- 
ing beyond the anglo of the coriuiii ; tip bordered ])y a pale 3 -ellowish 
line which is dilated at each end : pectus and abdomen beneath thinly 
black speckled : abdomen above oehiticeous ; beneath with an irregular 
blnck stripe, which does not extend to the tip : legs slender, pale 
yellowish ; femora and tibiro black speckled ; tibiss fuiTOwed : heraclytra 
greenish tostaceous, reddish testaceous along the costa; membrane pale 
cinereous, with nine pale longitudinal veins, of which the fifth is forked 
near its tip and united with the sixth near the ba.se ; wings j)ellucid 
(IValker), Long, mill. 

Reported from India, Siam : resembles T[ahjom6rphii Fabr., 

in structure; the eyes and the angles of the prouolum being less 
prominent. 

283. Penial oma riraria, Walker, Cat. TTot. ii, p. 303 (1807). 

Grass-green, ulongatc-oval, thickly and minutely punctured, indis- 
tinctly tinged licrc and tbere with red, pale yellowish green beneath : 
head yellow, elongate ; hind part green ; jnga and tylus of equal length : 
rostrum extending to the last coxro ; tip black : aiitenua^ greenish, less 
than half the length of tho boily ; joints successively' inert using in 
length ; first not extending to the front of the head : proiiotum with a 
broad j'ollow band along the fore border, the bind bt>i*derof this band 
dentate; bind angles obtuse, not prominent: sculelliim extending a 
littlo beyond tho angle of the coriiim, aiteuuat.ed towards the tip, wilh 
three yellow points at the base : abdomen beneath slightly ridged : legs 
slender: membmiie pellucid (IVtjU^er), Body, long, 13.5 uiill. 

Reported from India. 

284. Pentatoma inenuHsa^ Wsdker, Cat. ITot. ii, p. 301 (1807). 

Tawny, eloiigJite-oval, roughly punctuieil, heueat.li te.staeeoas, punc- 
tures black : head elongate, tylus and jiiga of erpuil length, tho former 
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very tbinly punctured, forming a very slight ridge ; rostrum extending 
to the last coxa}, apex black : antennso black, less than half the length 
of tho body, 3—5 joints successively increasing in length, first testace- 
ous not reaching front of the head, second longer than tho third : pro- 
notum with a hardly elevated transverse line near the anterior margin, 
an indistinct tubercle on each sido in front of the line, tho posterior 
angles obtuse but not prominent ; scutellum reaching beyond the bend 
of tho coi’inm, narrowed towards the apex which is levigate and luto- 
ous ; most of the punctures clustered in five patches of which one is 
on each side of the base, one on the disc, and one on each side beyond tho 
middle : abdomen not emarginate at the apex ; connexivum with a black 
dot at tho base of each segment : legs stout, testaceous, thickly sctulose, 
apex of tarsi, black : hemelytra with a few minute, levigate, luteous 
marks ; membrane lurid with six longitudinal veins, of which 1 — 2 are 
united near the base {Walker), Long, 101 mill. 

Reported from N. India. 

285. Peniatoma trispilaj Walker, Cat. Het. ii, p. 302 (1807). 

Ferruginous, oval, shining, thinly sprinkled palo yellow, rather 
roughly punctured; beneath palo testaceous: liead conical, with 
two palo testaceous streaks between tho eyes ; juga and tylus of e((ual 
length, tho latter testaceous : rosti*um extending to tho last coxfu, tip 
black ; auteiium testaceous, very slender, more than half the length of 
the body, joints successively incrca.'d ng in length, first not ixjaohing tlio 
front of tho head, apex of third ferruginous, fourth black, witli basal 
fourth part pale yellow, fifth black with basal third yellow : a transverse 
levigate luteous mark oji each side of tho prouot urn near the anterior 
margin, sides palo testaceous, posterior angles obtuse not prominent : 
scutellum extending a little beyond the angle of the coriuin, a l.’irge pale 
yellow spot on each sido at tho base, and another at the apex : three 
black points on each side of the pectus : abdomen above black, with 
testaceous 6j)ots on each sido : logs palo testaceous, minutely sprinkled 
black: apices of the tihiic and of tho joints of the tarai, brown : mum- 
brane lurid {Walker). Long, lO-J mill. 

Reported from Siam. 

Genus Astla, Walker. 

Cat. Het. ii, p. 403 (1807). 

Body elliptical ; head large, much rounded in front ; sides slightly 
refloxed : juga as long as the tylus which they partly overlap ; rostrum 
extending nearly to tho posterior margin of the second ventral seg- 
ment : aiitennie slender, first joint not extending to the front of the 
liead ; second much siiorior tliaii tho third : pronotum serrated on each 
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sido in front ; anterior anp^lcR acute ; posterior anp^lGR dilated, forming 
two short rectangular liorna : scutollnm mthei* small ; puutiis with a 
very slight rltlgo : abdomen somewhat concave above, sliglitly dentalo 
along each side : logs rather long and slender ; tibuo Turn ) wed ; tarsi 3-* 
jointed : membrane with live longitudinal veins, of wliieli the siibeustal 
one is forked (iraZ/*er). Tlio structure of the bead separates it from 
Euschislus and Galedanla. 

26G. Asyla indicatriXf Walker, Cat. Uel. ii, p. 103 (18G7). 

Tawny, minutedy and I'atlicr tliinl 3 '’ punctured ; pnnctui*es blackish ; 
beneath testaceous, ferruginous speckled: rostrum with a black tip: 
uiitennm black: jwonotnm most tbinly ]mneiured in front: senlellnm 
iniieli excavated at each anterior angle : tarsi brown : meinbratic lurid- 
cinereous : wings cinereous (^Walker), Long, 21 mill. 

Reported from India. 

207. AToriindea socitij Walker, Cat. Jlot. ii, p. 202 (1807). 

llingy 3 'elluwish, oloiigale oval, largely i>iinetnrcd ; ininctnres black ; 
underside and legs pale 3 ’el low: head more Ihiekly puiuMiiivd than I ho 
pronotniii ; jnga hiul tylus of e<jiial length ; rostrum extending lo the last 
coxjo ; tip black ; nnieunie pale yellow, setnlose ; lii'st joint oxtondiiig 
nearly to the front ; second longer lliau tlio third : pronotnm with a 
transverse callus on each side near the a.dorior margin and with a 
smooili slight marginal ridge on each side bet weoir the spine and the 
anterior margin ; spines black, stoui, acute, sliglitlx-’ j)rojoctiug forward: 
sciitellurn 'with the disc pale yellow and thiiil}- puneturod ; three largo 
smooth pale 3 ’cllow spots, two 011 the fore angles and one at the tip : 
pectus, abdomen beneath and femora with a few black points: legs 
slemler, sotuloso : membrane pellucid {Walker). Boily, long, 8 j mill. 

Reported from India. 

208. Mormideu niyricrpsj Wjilkor, Cat TTut. iii, p. 55 A (1808). 

Tawny, cllipl.ical, tliickly and minutely bx'owii ])unctuTed, testaceous 
beneath : head blackish, somewhat elongated ; jnga and l^'liis of ecpial 
IcJigth ; eyes picooiis, prominent; rostrum extending a little hoyond the 
last coxa’, tij) black : pronotnm witlia slight transverse ridge, in front of 
which it is testaceous and thinly' pnnctuiH?d ; fore border and a lino along 
the posterior border of the ridge, blackish ; the usual transverse calli ; 
posteidor angles elongated, acute, a little shorter than lladi* bi'cadth at 
the base : scutolliim smooth and pale j’cllowat the tip, wliich is loundod 
legs slender; fomom and tibim slightly hrown-spcckled : mciiibiauc and 
wings cinereous {Walker). Long, lOj mill. 

Reported from India. 

22 
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269. Rhaphigaster (?) macracanthxMf Dallas, List. Hctn. i, p. 289 (1851) ; Walker, 
Cat. Hot. ii, p. 365 (1867) : (P) StU, £n. Hem. v, p. 129 (1876). 

9 . Broad and sliort, somowliat roiindod, above brown, somowbat 
ferruginous, very thickly and finely punctured with black : pronotum 
with the lateral angles very prominent and obtuse : scutollum very 
broad at tho base : membrane brownish : margins of the abdomen bright 
reddish orange, with a small black band at tlic base and apex of each 
segment near the suture, leaving the suture itself orange : body beneath 
fulvous, thickly and rather finely punctured ; the abdomen somewhat 
rugose ; ventral spine very long, reaching the base of the head, pitchy 
brown, very smooth and shining : legs fulvous : rostrum testaceous, with 
the tip black : antennm with the second joint very short, scarcely more 
than half tho length of tho third ; tho two basal joints testaceous ; third 
joint black, with the base testaceous ; 4 — 5 joints black, with their bases, 
dull orange or tawny (Dallas). Long, 11^ — 12 mill. ; breadth of prono- 
tum, 9 mill. 

Reported from N. India. 

270. Rhaphigaater apiealia, Dallas, List. Horn, i, p. 286 (1851) ; Walker, Cat. 
Hot. ii, p. 281 (1807). 

Antealia {?) apicalis, St&l, £n. Hom. y, p. 129 (1876). 

$ . Above palo greyish olive : head with six black punctured lines 
on the anterior portion which unite more or less on the vertex, making 
that part nearly black, with irregular pale spots : eyes brown ; ocelli 
red: pronotum rather thickly punctured with black, the punctures 
arranged somewhat in transvei’se lines, with the anterior portion of the 
disc blackish, the anterior and lateral margins with a narrow whitish 
edge : scutellum rather thickly punctured with black, with a small 
orange spot in each basal anglej a large round black spot in tho middle 
of the base, and a black spot on each lateral margin near tho apex : 
coriaceous portion of the homelytra rather thickly punctured with black, 
with the apex and a submarginal spot near the middle, bhxck ; membrane 
transparent, brownish : margins of the abdomen variegated with black 
and yellow, very thickly punctured : abdomen beneath, greyish-testace- 
ous, with the sides rather thickly and strongly punctured with black ; 
ventral spine long, reaching tho intermediate coxm : pectus testaceous, 
thickly punctured with black ; legs testaceous ; femora punctured with 
black ; tarsi with the apicjil joint brown : rostrum testaceous, with the 
tip black : autennss with the three basal joints testaceous ; 4 and 5 black, 
with the base testaceous. (Dallas). Long, 9 mill. 

Reported from N. India. 
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271. Bhaphigaster hisignatus, Walkor, Cat. ITct. ii, p 36(5 (1867). 

Testaceons, olongate-olliptical, thickly and minutely punctured ; 
punctures black : juga and tylus equal in length : eyes rather promi- 
nent : rostiTim extending nearly to the last coxm ; tip black ; antciiiue 
black, nearly half the length of the body, 1 — 2 joints tawny ; first not 
extending to the front of the head ; third a little longer than the se- 
cond ; fourth much longer than the third ; fifth not longer than the 
foni'th : pronotnm transversely and very slightly impressed in front ; 
a transverse triangular black mark with a testaceous disc on each side 
in front of the impression : scutellum less thickly punctured than the 
pronotnm ; a blackish dot on each side near the tip : abdomen black ; 
connexivum testaceous ; under side with two testaceous stripes which 
do not extend to the tip : vontial spine obtuse, extremely short, not 
extending to the last coxm : femora and tibia) with tawny tips ; tibiae 
slightly furrowed; tarsi tawny: coiium with a brown apical patch, 
which is bordered on its inner side by an iiicomjileto whitish band, the 
latter not punctured ; membrane lurid : wings pellucid, pale lurid to- 
wards the tips {Walker), Body, long, 6^ mill. 

Reported from India. 

272. Bhaphigaster paluluSf Walker, Cat. Ilet. ii, p. 366 (1867). 

Fale testaceous, ample, nearly elliptical, thinly punctured : head 
black-punctured iii front; juga and tylus of equal < length : rostrum 
extending to the last coxo) ; tip black : autennie slender, less than half 
the length of the body ; first joint not extending to the front of the 
head ; second much sliortcr than the third ; fourth longer than the third : 
pronotum black punctured ; the punctures more thick in front, excepting 
a transvei'se, abbreviated, slightly undulating lino ; posterior angles pro- 
minent, hardly acute : scutellum attenuated towards tlie tip : pectus not 
ridged; sides whitish testaceous: abdomen, in the cf, excavated at the 
tip ; ventral spine extending to the intermediate coxas : legs slender : 
hemely tra with black punctures along the costa ; membrane and wings 
pellucid {WalJcer). Long, 15^ — 19 mill. 

Reported from N. India. 

273. Bhaphigaster strachioides, Walker, Cat. Hot. ii, p. 365 (1867). 

Luteous ; oval ; thinly and rather finely punctured ; punctures 
black : head black, with five luteous stripes, of which the inner pair are 
forked in front, and the outer pair are irregular and border the eyes ; 
juga and tylus of equal length ; rostrum black towards the tip, extend- 
ing to the last coxao : antonme tawny, less than half the length of the 
body, joints successively increasing in length ; first joint not extending 
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10 tlio rront of the head : proiiotam in front with an abbroviated black 
band, which is dilated on each side, where it contains an interrupted 
lutcous streak ; space about tlie band smooth ; hind angles much round- 
ed, not jiroiniuent : scutellum with a callus on each angle at the base, 
and with a black spot on each side near the tip : pectus with thi'ee black 
stripes : abdomen beneath with tlu'co stripes of triangular black spots ; 
of these the lateral spots arc connected ; legs reddish, short, stout : 
hem elytra with a black spot in the disc of the corium ; membrane pellu- 
cid ( Walkor), Long, 5i— G mill. 

Reported fi*om India. 

274. Rhaphigasttvr rubriplaya, Walker, Cat. ITet. ii, p. 365 (1807). 

Testaceous, nearly oval, thickly punctured, slightly shining : head 
with a black slender mai'giual lino along each side ; jnga and tylus of 
equal length : rostrum extending to the intermediate coxo) : antennas 
tawny, less than half the length of the body; joints snocossivcly and 
slightly increasing in lengtli ; first not extending to the front of the 
head : pronotum slightly and transversely impressed on each side in 
front ; a red patch on each side between the posterior angles, which ai'o 
slightly rounded and not prominent; scutellum with a red spot on each 
side near the base and with a rod band near the tip : abdomen with a 
black stripe on each side above, and with an iucomjdete brown stripe on 
each side beneath ; tip truncate; ventral spine extending to tlic inter- 
mediate 00 X 00 : legs ratlier short and stout : licmelytra witli a red spot 

011 the tip of the coriurii near the costa ; membrane and wdugs pellucid 
{Walker), Long, Ci— 7 mill. 

Reported from India. 

275. Telrima iruehouhMf Walkor, Cut. Hot. i, p. 112 (1807). 

Black ; body convex, oval, dull, finely soabrous ; head transverse, 
I’oniided in front, not more tliaii half the breadth of the pronotum; eyes 
not prominent; rostrum reddisb, exi ending beyond the last coxic; 
antenna? rather stout and short : pronotum nearly twice the length of 
the head, with a transverse furrow in the middle, in front of which the 
sides are rounded and serrated ; a short longitudinal furrow near each 
bide of the hind part ; scutellum broader than +ho pronotum, rounded 
at the tip, entirely covering the abdomen and the folded liomelytra, of 
which the membrane is dark brown ; abdomen contracted ; legs very 
short and stout (Walker). Long, mill. 

Reported from Singapore, Belongs to sub -family rialaqnna. 



1888.] E. T. Atkinson — Notes on Indian Rhjnclioia. 160 

Sub- f am. Asopina, St&l. 

Bn. nom. i, p. 21 (1870); Of vers. K. V.-A. Pflrh., (3), p. 10 (1872) ; Distnnt, 
Diol. Ccn. Amcr., Horn., p. 26 (1879) : Asopida^ DalluSi List. Hum. i, p. 75 (1851) ; 
Ampidaf Sial, ilciii. Afric. i, p. 32, G2 (1864). 

(a) to (r?) as in sub-fam. Pentataniinay (J. A. S. B. Pt. II, p. 192, 
1887). 

(e) Rostrum long, passing tbo intcrmcdiato coxnp, stouter than in 
the preceding sub-family, sheaili inserted at the labrum which is a littlo 
remote from the apex of the tylua : rostral furrow not coaiHjtai-u an- 
teriorly : first joint of the anteunm generally short and not longer than 
the longitudinal diameter of the eyes. 

Genus ZiCKOXA, Am. & Serv*. 

Hist. Nat. Ins. Ihhn., p. 86 (IBIS): Sniilb., Mon. Gooo. Ponn., p. 18(1818): 
Dallas, List. Hum. i, p. 108 (18 .*j 1) : W.ilkor, C.ir.. IIcL. i, p. 115 (1867) : Slal, Ofvera. 
K. V. A. Porb., p. 499 (18C7J ; Eii. IIcmii. i, p. 36 (1870). 

Body shining : second joint of the antoniiro longer than the third ; 
second joint of. rostrum longest, shorter than tho two a])ical taken 
together ; juga not, or scarcely, longer than tlio tylus : anterior latciul 
margins of pronotum entire or very obsoletely eroded : frena not ex- 
tended beyond the middle of the scutelluin : second ventml segment 
not elevated in the middle : feet rather short, tibias without a furrow 
above, convex, at least towards the base, somewhat 'obtusely rounded, 
anterior pair not dilated. 

276. ZiCRONA CASRULEA, Liiimcus. 

Ciwev ciri’uhniSi Linn., Syst. N.at., vd. 10, i, p. 4- IS (1758) ; 1. c, ed. 12, x (2), p. 
722 (1767) ; Uu (jicer, iii, p. 268 (1773) ; Pnbr., Svbt. Exit. p. 716 (1775) ; Spot*. 
Ins. ii, p. 359 1/81) ; Muiit. Ins. ii, p. 296 (1787) ; Gmelin, ed. Syst. Nut. i, p. (4), p. 
2151 (1788) ; Wolff, Ic. Cim. i, p. 18, f. 18 (1800). 

Peniatoma cwrulcum^ Jlaliri, Wanx. Ins. ii, p. 6.5, f. 15 1 (183 1). 

Asopas ctcruleufi, Harm., llaiulb. Kill, ii, (1), ]). 378 (1835) ; Herr. Scliiiff., Wanz. 
Ins. vii, ]». 112 (1814) ; Flor, Uhyiich. Liv. i, p. 90 (1860). 

Pentatoma concitifuty Westwood, IIopo, Cat. llcni. i, p. 39 (1837). 

Pcnlaioma viulticcOf Westwood, t. c, p. 39 (1837). 
aiiretnis ctcndeun, lllanchard, Hist. Nat. Tus. p. 151 (1840). 

Xicnnta illinttris, Am. ife Berv., IHat. Nat. liis. Hem. p. 87 (1843) ; Vollcii., Faiino 
Ent. VArcli. Ind. Noor. iii, p. 15 (1868). 

Zierema cerrutcu, Am. & Sei’v., Hist. Nat. Ins. Hem. p. 86 (1843); Dallas, List 
Hern, i, p. 108 (1851) ; Pieber, Ear. ILeiii. p. 340 (1861) j Duu;<Ias A' Scott, Hrit. 
Hem. i, p. 88 (1865) ; Walker, G.at. Het. i, p. 145.(1867); Stal. Eii. Hem. i, p. 36 
(1870) ; Scots, A. M. N. H. (4 s.), xiv, p. 289 (1874) ; Saunders, Txaiis. Ent. Soc. p. 
123(1876); J. SaUlbobni, K. V.-A. llaiidl., xvi (4) p. 15 (1879); Distant, Scion, 
llos. 2nd Yurkuiiil Miss. p. 3 (1879) ; Trans. Eiit. Soc. ]>. 115 (1883). 
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** Caaraleau-blne, immaculate ** is tho short description given by the 
earlier writers. Servillc describes this species as having the body, feet, 
and antennas metallic greenish-blue shining ; body above finely punc- 
tured. Z. illustriSf Am.‘ & Serv., differs only in being metallic blue not 
grccnish-blue, like Z. ccerulca. The P, concinna of Westwood is described 
as larger than Z. cosTulea^ altogether black with caerulcan and purple 
reflections, antonnso and feet black. Tlie P. vLoJacea, Westw., scarcely 
differs from the preceding, but is altogether moro violaceous and some- 
what punctured. Others give bright blue or blue-green, shining, 
punctured : legs and antennae, black. Dallas and Stal (Z. c. supra) 
record fully the synonymy and references to figures. Long 9 — 10 mill. 

Reported from all Europe, N. W. Siberia, Japan, China, Bengal, 
India, Malacca, Java, Borneo, Bujkoti in Jaunsar Bawar, 7,000 feet 
(mihi). 


Genus Cecyeina, Walker. 

Cat. Hot. i, p. 118 (1867 J. 

Body very olongato-oval, rather flat : head and pronotum rather 
largely punctured : head not much shorter than tho pronotum, a littio 
narrower in front of tho eyes, with a slight ridge which emits two short 
slight forks on each side between the eyes : eyes very prominent : ros- 
trum stout, extending to the last coxm ; antenno) very minutely pubes- 
cent, about half the length of tho body, first joint stout, second shorter 
than the third, 4 — 5 a littio broader and longer than tho third : scutum 
slightly rugulose, not longer tlian broad, tho forepart much contracted ; 
scutellum with a slight ridge, narrowed towards tho apex, which is 
rounded : legs rather stout ; first femora with a spine beneath the apex ; 
first tibiie much dilated : the elongate hardly convex body, the shape of 
the head, and tho margined pronotum distinguish this^gouus from Cazira 
OValker). 


277. Cectetna plattriiinoides. Walker. 

Cecyrina platyrhinoideSf Walker, Cat. Hot. i, p. 119 (1867). 

Tawny, irregularly and more or less speckled with piccous, tho 
latter huo partly predominating : head piceous, with a tawny longitudi- 
nal line : rostrum piccous : antennos reddish ; 4 — 5 joints piceous, fourth 
with a whitish band near tho base : abdomen above very dark red, with 
tawny spots along each side : membi'ane cinereous, with two curved 
brown bands : wings cinereous (JValker), Body, long, 11 — 12i mill. 

Reported from India. 
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Genus Blacitia, Walker. 

Cat. Hot. if p. 117 (1867) : inoludoa Sesha, Diat., Trans. Eut. Soo. p. 843 (1887). 

Body short-07al, convex, shining : head about half the length and 
about one-fifth of the breadth of the pronotum ; jnga and tylus of 
equal length ; rostrum moderately stout, extending to the last coxse ; 
antennm slender, very minutely sotulosc, rather more than half the 
length of the body, 2 — 5 joints successively slightly increasing in length : 
pronotum thinly and finely punctured, nearly twice broader than long, 
forming an acute angle on each side of the fore border, with an acuto 
diverging spine on each side posteriorly : scutellum slightly contracted 
posteriorly, liardly extending beyond the corium : legs hardly stout, fore 
femora with a spine beneath near the apex ; fore tibiuo much dilated. 


278. Blachta DUCALI8, Walker. 

Blachia ducaliSf Wulkcr, Cat. Hem. i, p. 117 (1867). 

Seaha mani/estaf Distant, Trans. Ent. Soo., p. 843, 1. 12, f. 2 (1887). 

Testaceous : head with a small put*ple spot on each side of tho 
posterior margin : pronotum with five purple spots, of which two near 
anterior margin aro much smaller than tho three in a transverse row 
near posterior margin ; scutcllam with a very large purple spot on each 
side near the base and with a purple spot on cjich side behind tho mid- 
dle : pectus with three purple patches on each side : abdomen beneath 
on each side with an inner stripe of three purple spots and an outer 
stripe of two purple spots : henielytra with a large purple spot joining tho 
middle of the costa and a smaller apical purple spot ; membrane colour- 
less with two broad brown streaks, one capitate ; wings brown {^Walker), 
Body, long, 10^ — 12 mill. 

Reported from Siam, Sikkim (mihi). 


Genus Cazira, Am. & Serv. 

Uist. Nat. InR. Hem. i, p. 78 (IMS) : Dallas, List. Ilcni. i, p. 82 (1851) ; Walker, 
Cat. Hot. i, p. 117 (1867): Stal, Horn. Afric. i, p. 62 (1864): En. Hem. i, p. 38 
(1870). 

Body somewbat short, stout : scutollum with vesicular tubercles at 
tho base : venter at tlie base with a small spine directed forwards and 
not extending beyond the insertion of the posterior feet : all tliu feinuiu 
with a spine beneath towards the apex ; anterior tibiie much dilated : 
rest as in Anoints {Avi, tSero.). 
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279. Cazira verrucosa, Westwood. 

Pentatoma i-crrucofla, Westwood, Zool. Jonrn. v, p. 445, t. 22, f. 7 (1835). 

Aso^iis verrucifery liurmeistcr, Haudb. Knt. ii, (i), p. 380 (1835). 

Cazira vemicosaf DnWnSt List. Ucin. i, p. 82 (1851), cxcl. syii. Linnm; Walker, 
Cat. Hut. i, p. 117 (1807) CAol. do. : Stftl, Hu. Hum. i, p. 38 (1870) j Hiutuut, A. M. 
K. U. (5 s.) iii, p. 45 (1879). 

Rufous-testaccous, variegated with fuscous, punctured, subrotun- 
datc ; posterior sides of proiiotum on both sides uuispinose ; dorsum 
with several elevated oblique lines ; scutellum .at the base witli two 
large, round, rufous tubercles, and two otlier small lateral tubercles ; 
posteriorly narrowed and produced to the apex of the abdomen, pos- 
terior part concave, sides elevjited : corium rufous, punctured with black 
and the a 2 )ical membrane produced to a dislanco beyond the .abdomen ; 
sides of abdomen visible, serrated : auteniue longer th.an the proiiotum, 
2 — 3 joints equally long, also 4 — 5 which are a little longer than tho 
two preceding : femora beneath unispinosc, first pair stouter ; tho two 
first tibiiu dilated, four posterior simple, rufous, with a white ring. 
{Westtv.). 

Variable in coloration, sometimes fuscous-picoous, sometimes cin- 
namon-yellow ; pronotum with a longitudinal median wrinkle or ridge, 
a tiansvcrse discoidal wrinkle behind tho middle, recurved on both sides, 
anteriorly with two lateral tubercles and behind the tubercles a less 
distinct obliquely longitudinal wrinkle which is sometimes coufiuent 
with the posterior tubei'cle ; apical part of scutellum more or less con- 
cave, apex more or less distinctly emarginate {Slal). Body with heme- 
lytra long, lOJ — 11 mill. 

Reported from Malabar, Dckkan, India, Assam. Tho Indian 
Museum has specimens from Sikkim, Sibsagar (Assam), and Calcutta 
(mihi). 


280. Cazika int'srnexa. Walker. 

Cttzira intemexat Widkor, Cat. Hot. i, p. 118 (1807). 

Ochraceous, thick, shining, roughly^ tiibcrculate : head about one- 
fifth the breadth of the pronotum ; juga extending .somewhat beyond 
the tylus ; rostrum black ; antennas black, 2 — 4 joints successively 
increasing in length, fifth a little shorter tlian the fourtli : pronotum 
with prominent obtuse spines : scutellum with a hump on each side at 
tho base and with two slight longitudinai furrows : legs black, stout ; 
coxso, first femora at base and last towards tho base, lutoous ; first tibiio 
much dilated : membrane black, with a limpid spot on the costa before 
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the Tniddlo, and one on the hind border beyond the middle. Distin- 
guished from pT'eccding by the comparatively smooth hinder part of the 
scutellum {Walker-), Long, mill. 

lieported from Cambodia. 

281. Caziua ulckuata, Herr ich- Sol uilTci-. 

Aunpns nlcerahm^ Ildrr.'SchuiT., Wsinz. Ip.a. iv, p. 103, i. 103, f. 152 (1830) niid 
▼ii, p. 114 ^ 1844). 

Cazira ulcerata, Dallas, List. lEcm. i, p. 82 (1831) ; Walker, Cab. Hot. i, p. 118 
(1867) ; Stil, En. Hem. i, p. 39 (1870). 

Miniaccous : pronotum at the base with raised tiiberclus, lateral 
angles pi'odaecd widely outwards and a little forwards into a spine, of 
which the lateral margins are sinuate before the apex : scutellum with 
tuberalcs at the base : a spot in the middle of the licmelytra, the an- 
tennie, tarsi and apex of last tibiio, black; the last tibim in the middle, 
white : membrane brownish, with a Avliitc spot in the middle of the 
outer margin ; venter spinose at the base : first pair of tibim very 
strongly dilated, the tooth-like inner edge of the tip, bLick ; fore femora 
with a tooth. Long, 8 mill. 

Reported from Hong- Kong, Siam, Calcutta (niihi), Coromandel. 

282. Cazira ctiiroi*tera, TTerrich-SchafFep. 

Anopus chiroptarus, Uerr.-Scliaff., Waiiz. Ins. v, p. 78, 1. 170, f. 623 (1830) ; vii, 
p. 113(lS4<t). 

Cazira rcrrwcosff, Am. ft 8erv., Hist. Nat. Ins. ITciri., 78, t. 3, f. 8 (1813) : 
cxcl. syn. 

Cazira chiroptera^ Dallas, List Hem. i, p. 82 (1851); Walkor, Cat. Hot. i, p. 
118 (1867) i Vollenbovcn, Faau. Ent. lud. Ncerl. iii, p. 4 (1868) : Stal, tbi. Horn, i, 
p. 39 (1870). 

Ferruginous : coarsely punctured : pronotum with a raised smooth 
median lino ; lateral angles acutely produced ; four black spots, of wliicli 
one on each side near tlio lateral angles : base of scutellum witli spheri- 
cal, raised tubercles, a black spot at base and apex : a rounded black s|)ot 
near the apex of the liemelytra and tlie apex itself, black ; wings fus- 
cous : legs lutoous : beneath two spots at the base, and two before the 
end of the abdomen. Long, 10 mill. 

Reported from Java, Sumatra, Borneo, Malacca. 

Genus Cakthf.coxa, Amyot & Serville. 

Hist. Nat. Tub. ITihn., p. 81 (1843) : Dallas, List ITom. i, p. 89 (1851); Walker, 
Cat. Hei. i, p. 130 (1867) : Stal, Hem. Afric. i, p. 02, 66 (186I-) ; Bn. JIoim. i, p. 4l 
(1870) : — ChneaSf snbg. Cnnthecojia, Ofvora. K. V.-A. Forh., p. 49 (1807). 

Head somewhat flat : two apical joints of rostrum of equal length, 
each a little shorter than the second : niiterior lateral margins of the 
23 
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2 )roiiotiim more or less distinctly crenulated or ti'ansversely rugose : frena 
extended to, or a little beyond, tbo middle of the scuteUuin : venter, at 
the base, furiiisbed with a tubercle or short spine, obi-uscly conical ; 
Btridiilatory spots, in cf, extended tlmmgli 4—5 ventral segments, serice- 
ous : first tibia) not dilated, first femoiu with a distinct spine. 

283. Cantjiecona binotata, Distant. 

Canthf.cona biuotata, Dist. A. M. N. IT. (5 a.) iii, p. 47 (1H79). 

Lutuous, thickly punctured with brown ; tyliis reaching the apex 
of tlio head, juga thickly covered w'ifh brassy blfick punctures : eyes 
proiiiincnf., fnscous, lutcous at the base : antenna) with 2 — 3 joints sub-* 
equal, fourth rather longest, 1 — 2 joints hitoous, 3 — 4 dark fuscous, 
lutcous at the base : rostrum luteous, with the tip reddish : proiiotiim 
considerably dcfloxcd from the base towards the head, with a median 
raised longitudinal line, which is prolonged throughout the whole length 
of the scutollnm ; lateral edges, with an indistinct, ^bscure, violet, 
subinargiiial border, and some other iiulistiin't st riae of the same colour 
on the disc ; lateral angles produced into short, obtuse, black spines, 
ernargiiiato and lutcous at tho ti^) : scutcllum somewhat gibbous at the 
base, whore it is tliickly and darkly [lunctiired, the median longitudinal 
lino becoming broad and irn punctate towards the apex ; curium with a 
somewhat triangular subcostal blackish spot situated a little bo^mnd tho 
middle : nicmbraiio jirodiiccd consid erably beyond the abdomen, black, 
with the apical half whitish ; abdomen above blackish, with a segmental 
marginal row o£ alternate snb-qiiadr.atc green and luteous spots: body 
beneath lutcous; pectus with three violet streaks on each side ; venter 
with the marginal row of siib-qiiadrato green spuls as above, a sub- 
marginal row of narrow, transverse*, waved, dark lines, situate one on 
each flcgineiit, and a largo sub-apical blackish spot : legs luteous, pilose ; 
tibise strongly suloafced ; fore tibim dilated, tlieir apicral halves and bases 
and the ainces of the inlcrmcdiato ami posterior til>iiO, blackish (1)is~ 
tnnt.) Allied to 0. tibialis, Dist. Long, 15 ; oxp. lat. angles of 2 )ron<)- 
tura, mill. 

Reported from Naga Hills, 2000 — 6000 feet (Assam) ; Calcutta, 
Debra (mihi). 


284. Canttteoona tthtalis, Distant. 

Canlhccona tibialis, Distant, A. M. N. IT. (5 r.) iii, p. 4G (1870). 

Hoad brassy black, veiy thickly punctured ; tylus reaching the 
apex of tho head, with its base obscurely luteous ; eyes brown : aiiteiiniB 
pilose ; 3 — 4 joints longest, sub-equal ; a^jical joint rather shorter than 
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the second, which is brown, the 3—4 joints blackish with their bases 
narrowly brown, fifth dark fuscous with basal third lutooiis : rosirnm 
Intcons, tip blackish : pronotum brassy black, very coarsely punctate, 
and lif^htly and irregularly rui^ttlosc, witli a sliujlitly raised median 
longitudinal lino and iiTCf^iilar liitcMuis niarkim^s, which indicate faintly' 
four longitudinal strise, two on each side of the median lino ; the crcmi- 
lated portion of the inargiii and a small Kjiiiie behind the eyes, liileoiis ; 
lateral angles produced into short, black, obtuse spines, strongly cmar- 
ginato at the apex : scutellum with the basal half brassy black, very 
thickly punctured ; apical half paler and more sparingly piinclurcd, with 
a small median basal spot, a largo rounded spot in each basal angle, two 
small irivgular and indistinct markings beneath these, ami the apex, 
broadly liiteons : coriuni lutcoiis, somewhat thickly marked and punc- 
tured with black ; on the undiuside, at the apex, is a large reddish spot : 
membrane fuscous, with two largo whitish spots, ouo on tlic outer and 
the other on the inner border: abdoniuii above shining green, very 
thickly punctured, with a marginal row of tlirec liiteons spots, which ap- 
pear oil the margins of aHoriiaie segments above and below : body beneath 
lutcjMS, pectus tliiekly punctured with brassy black : abdomen with a 
iriodian, miri’oiv, longitudinal, inqniiielatc area, from which it is sjiariiig- 
ly ])unc,tatc halfway to I bo outer border, wliicli is very thickly punctured 
with brassy black, a large black sub-apical spot : legs lutcous, wdtli the 
aiiiccs of the femora, and bases and apices of intennediate and posterior 
tibia*, brassy black; forc-iibiie vciy Avidely dilated- and strongly pnne- 
inrod black ; first tarsi blaek, rest liiteons, Avitli apex black ; tibiai 
strongly siilcaled {Diihmt). Jjoiig, 17; o.vj). lal-. ang. ])r()noiitin, 1) mill. 

Var. a. Smaller, with the ground-colour brownish instead of brassy 
black. Allied to C. fnirfllalu, Wolff, from Avliicli it differs principally in 
the shorter and obtuse lateral anirles of llic ])ronotiim. 

Jlepoi'ted from N. Kliasiya Hills, 1500 — 3000 feet; Sikkim (mihi). 

285. CANTin:coN\ fi kokllata, Wolff. 

CininxfnrcvUafns, Wi.lIT, Ir. Cim. V, p. 182, t. 18, f. 17(1 (1801). 

Ai-nima armi>jcrj Tlerr.-Srlisiff., Wan/.. Tns. vii, p. IIH, 11!), f. 711 (IStt). 

Couthccona fiirccllnfii^ Dallas, List, llcin. i, p. 1)1 (1851 ) ; Walkor, Csil . TTH . i, 
p. 130 (18(57) ; Vollciihovcn, Frinno Eat. rvNrcli. raflo-N(Vi*. iii, p. 5 (lS(i8; ; Sial, 
Mil. lloai. i. p. (1870). 

Aiileniiio 5- jointed, yellow- ferruginous, joints fuscous at- the apex : 
head porrect, obtuse, iiuprcssl^'-piincturcd, variegated fuscous and yellow, 
with a jialcr lougitiidinal line ; eyes fuscous: rostriini t-jointed, ferru- 
ginoiiH, fiuscoiis at the apex : pronotum groyisli, variegfitcd anteriorly 
with fuscous, posteriorly Avitli very many impressed fuscous puiictiu'cs, 
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with a small anterior longitiidinal yellow line ; lateral margin aorrnlate, 
posteriorly on both sides with a bifid fiiscons spine of which the pos- 
terior tooth is the shorter : scuiellum greyish with uumeroas impressed 
fuscous punctures, obscurely at the base with three minute rufous 
points ; a longitudinal line and the apex, paler : hernelytra greyish with 
impressed fuscous punctures and an obsolete fuscous median line ; mem- 
brane fuscous with two pale opposite marginal sjiots before the apex ; 
abdomen above black, margin prominulous, spotted yellow, beneath 
testaceous, with a row of very minute fuscons spots on both sides, 
margin somewhat serrate, sternum somewhat porrect anteriorly : pectus 
testaceous, spotted fuscous : anus obtuse, bidentate : feet icstaceons ; 
first femora with a vei'y acute tooth before the apex ; tarsi fuscous 
(Wolff.)* Long, I5r-16 mill. 

Reported from India, Bombay, Toiiassorim, Berhampur, Arrah 
(mihi). 


Genus Atjdinetia, Bllenrieder. 

Nat.. Tijdschr. Nod. Ind. xxiv, p. 13G (18G2) ; Chnet snbg. Audmetiay St&T, 
Ofvera. K. V.-A. Fiirh., p. 4f)G (1BG7) ; En. nom. i, p. 45 (1870). 

Head oblong ; juga a very little longer than the tylus : second joint 
of anteunm long, 3 — 5 joints nearly equal (fourth longer) : cj^cs small, 
globose, not very proraiiiont : ocelli distinct, close to the pronotnm, as 
far from each other as from the eyes : pronotum declined forwards, 
convex behind, the anterior margin narrower than the head, sinnated, 
posterior angles very prominent, transverse, with a bifid spine of which 
the anterior terminal point is very acute, tlio posterior somewhat short : 
hernelytra and abdomen rather elongate, attenuated hind wards: tho 
sides of the abdomen extending a little beyond the hernelytra : mem- 
brane albescent, with 7 — 9 veins, longer than the Abdomen : venter from 
the median line inclined convexly towards tho sides ; ventral tooth 
short, not extending beyond the insertion of the last pair of feet : ros- 
trum scarcely reaching the posterior feet, its joints almost equal, but 
the second long, the last short : femora lobnst, unarmed ; first tibice 
prismatic, unispinosc on the lower (inner) side ; tarsi robust, first joint 
long, second very small, hardly visible. Distinguished from Arma, 
Hahn, by the ventral tooth ; from Cantlwcona, Am. & Serv., by tho first 
femora being simple, and from others by the spine on the inner side of 
the first tibina (Ellenr.). Stil separates it from OanlJiecona by its having 
the stridulatory spots in d* very large, extended through the 3 — 6 ventral 
segments : first femora beneath with a small, sometimes veiy obsolete, 
tubercle. 
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286. Audinetia spintdens, Fabricius. 

Cimea tspinideniif Fubr., Maiit. Tiis. ii, p. 285 (1787) ; £nt. Syst. iv, 99 (1794) ; 
GmcUii, Syat. Nut. i, (1), p. 2130 (1788) j Fabr., Syst. Uliyng., p. 161 (1803). 

Awpufi tjeonmricuSf Bum., llandb. Enfe. ii, (i), p. 380 (1835). 

Arma geometrical Unllas, Trans. Ent. Roe. v, p 187, t<. 19, f. 2 (1849^. 

Picromerus ttpitUdens, Dallas, List Uem. i, p. 95 (1851); Walker, Cat. Ilet. i, 
p. 333 (1807). 

Pentafnma aKencf, Westw., Hope, Cat. Hem. i, p. 40 (1837) ? 

Audinelia acvleaiat Ellcnriodor, Nat. Tijdschr. Ned. liid., xxiv, p. 137, f. 1, 
(1862) : Walker, 1. c., iii, p. C32 (1868). 

Arma spiair/en.**, Volloiihoven, Faune Ent. l*Arch. Indo-Ni'or. iii, p. 10 (1868). 

Cimex {Audinelia) epinidenet Stll, Uem. Fabr. i, p. IG (18G8) ; £n. Uom. t, 
p. 45 (1870). 

Avdinetia spi/iidfinfl. Distant, Biol. Cen. Am. Hem. p. 35 (1879) ; A. M. N. II. (6 s.) 
iii, p. 45 (1879) ; Lctliiorry, An. Miis. Gen. xviii, p. 742 (1883). 

Fuscons : spines on pronotnm largo, acute, witli a small aento tooth 
in tho middle po.storiorly ; apex of sen tell nm and margin of Jiemelyti’a, 
white ; beneath paler : feet pale (Fahr.), 

$ . Body elongate-ovate, the sides nearly parallel i olive-brown, 
or browiiish-to.stacooiis, very thickly punctured : proiiotum with tho 
lateral angles pTOduced into a short, acute, black spine, which is dis- 
tinctly toothed on its liindcr margin ; a pale yellowish lino runs across 
the disc of the pronoturn from angle to angle : scutelluni rather dark 
at the bfiso, tho apex white : homelytra with tho external margin 
whitish ; merabrjine transparent : abdomen beneath punctured, with an 
irregular lino down the middle, and the stigmata, black : legs, rostrum, 
and antenna) yellowish brown : the apex of the third joint of the an- 
tenna), and the whole of tho fourth, except tho base, black : tarsi pitchy 
{A. geomctricaj Dallas). Body, loug, 14 — 15 mill. 

Reported from Borneo, Java, Sumatra, Assam, Abyssinia, Mexico. 
Tho Indian Museum possesses specimens froiu Calcutta, Harmatti (at 
the foot of the Daphla hills, Assam), Sikkim (mihi). 

Genus PiCROMEBGS, Am. & Serv. 

Hist. Nat. Ins. Ilihn., p. 84 (1843) : Dallas, List. Horn, i, p. 95 (1851) : Walkor 
Cat. Hot. i, p. 332 (1867 ): — Cimex snbg, Cimexj Sfcal, Ofvors. K. V.-A. Forli., p* 
497 (18G7) ; En. Uem. i, p. 45 (1370). 

Body flat : juga not, or scarcely, longer than the tylus, apical interior 
angle somewhat straight, scarcely acute, not produced inwards : posterior 
angles of pronotum acutely produced, flattened, dentate on the sides : 
yentor^ in cT , without smooth, silky, stridulatory spots : anterior femora 
with 1 — 2 spines towards the tip ; anteiior tibim not dilated. 
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287. PrcROMERUS obtusus, Walker. 

Pirrnmeriis nfftuAnx, Wulkor, Cat. ilofc. i, p. 133 (18G7) : Distant, A. M. N. H. 
(5 B.) iii. p. 45 (1879). 

Lurid browu : oval, rather flat, ininntelj punctured ; dingy testa- 
ceous benaath; punctures black: rostrum dingy testaceous: antomno 
black, piccous towards the base, 4 — 5 joiiHs whitish towards the base : 
proiiotum crcnnhite along each side in front ; spines broad, obtuse, 
hardly forked jit the tips : scutcllum with a slight ridge which is widely 
forked towards the fore border : pectus and abdomen 1)cneath witli some 
black patches on each side, stigma of the pectus ochraccons : femora 
dingy testaceous, black-speckled ; tibiiw tawny, with bhick tips ; tarsi 
black : coriuui lurid, with blackish punctures and with a few small 
blackish marks: membrane aeneous ( IFal/t cj'). Body, long, 11 — 11 J 
mill. 

Reported from N. India : very common in Sikkim (mibi). 

288. PicuOMKiujs NiciRTViTTA, Walker, 

Pirromervf* nii/rivifta. Walker, Cat. Hot. i, p. 133 (18G7). 

Dingy testaceous, ellipt ical, rather flat, thickly and miiinioly black 
speckled, livid beneath : head 'with the juga and tylus distinctly marked : 
rostrum tawny : anteniuu black, piccous towards the base ; 4 — 5 joints 
pale yellow towards the base : pronotum with a pale tubercle on each 
side on the disc ; sides straight and serrated from tlio fore border to the 
spine, which is aciieous and truncate: sciitelhini with .a slight forked 
ridgo : pectus with ochraceous stigmata : abdomen l>cnoath with fi black 
stripe : legs livid, black-spccklud, with a slight aeneous tinge : membrane 
aeneous (Walker), Body, long, lUj mill. 

Reported from Silhat. 

289. PiCROMKRTis BOBiJSTUS, Distant. 

Picromerus robuatuitj Distant, A. M. N. IT. (5 s.) iii, p. 48 (1879). 

Has somewhat the elongated form of A. spinitlens, but with tlio 
pronotum robust, much dcllcxcd anteriorly, and body narrowed pos- 
teriorly : luteous, covered regularly and thickly with coarse brown 
punctures ; tylus and juga equal in loiigtli ; es large, prominent, 
obscure fuscous; rostrum luteous, with the tip pitchy; antenmo with 
the 2 — 3 joints sub-equal, pale luteous, third joint pitcliy at apex : pro- 
notum much narrowed in front and widened posteriorly, with an 
indistinct median, longitudinal line ; a transverse row of four small 
luteous spots situated a little behind a somewhat obscure trausverso 
ridge ; lateral angles, produced into loug, black, pointed spines, toothed 
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bohind, wliicli give them the appearance of being eiiiarginato at the 
apex : scutcllum with a small lutcous spot in each basal angle : coriiiiii 
with purplish reflections towards the ax)cx ; membrane fuscous with a 
large whitish spot on the outer and tbo inner border (size of these spots 
variable) : body beneath luteous, punctured and mottled witli brown ; ‘ 
intermediate femora testaceous and the tdnoo brownisli, with apex and 
tarsi dark fuscous {Distant), H*, long, 11, exp. lat. angles prou. CJ 
mill. : 9 , long, 14, exp. lat. angles pron. 9 mill. 

The 9 varies in having the lutcous spots above much more obscuro 
and the legs lutcous. 

Reported Troin Sadiya (Assam), 350 foot. 

Genus GLvrsus, Dallas. 

List noni. 1 , p. 93 (1851) ; Stal, ircm. Afric. i, p. 02, 63 (1801) j Eii. TIem. i, 
p. 47 (1870) ; Walker, Cat. Het. i, p. 132 (1807). 

Body ovate ; head fltattish, jugaa little longer lhan the tylns, some* 
what contiguous at the apex, bucciila' moderately elevated : autcnna3 
about half as long as (he body, the second joint a little longer than tho 
thinl, tlje fourth about equal to tho second, the tilth sliorter than tho 
third : rosirum reaching tho posterior coxie, stoiii, the two epical joiiits 
of equal length, each a little shorier tliuu the second : anterior lateral 
margins of pi'oiiotiiiii crcnulato before the middle, tho lateral angles 
strongly spinoso : sentollnni rather broad, the posterior part narrowed 
hiiidwai’ds, rounded at tlie apex ; freiia extended a little beyond tho 
middle of the scutellnm : sternal ridge broad, depressed, furrowed: 
venter, in <^ , witliout stridiilatory sericcons spots, second segment armed 
at the base with a depressed tubercle, slightly prominuloiis forwards, 
sinualcd at tlic apex : membrane witli nine veins: first femora armed 
beneath with a spine towards the apex ; anterior tibia' ((iiadraiigular, 
not dilated extci'iorly ; inner spine mtliiT large : tarsi 3-joiiitcd, second 
joint very small, basal joini as long as the other two taken togctilier. 

290. Giiirsi s FUSCISPI^M's, Stal. 

Olypsiift fusdspinvus Stal, En. Ilerii. i, p. 47 (187U). 
d*. Weakly groyish-tlavescont, distinctly punctured fnseons-fomi- 
ginous ; antenna' weakly feiTiigiiious : four very minute spots arranged 
ill a transverse row before the middle, and the laloiul angles of tbo 
proiiotum, also a small impression on the basal angles of the seiifellum, 
black : incmbi’ano sordid vinaceous, a]>ical spot fuscous. Stal lire almost 
of G. cansifirnns, Westw., but tlio lateral angles of the iironotuui are 
gradually ucumiiiated, posteriorly near the aiiex, not, unless very 
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obsoletely, sinaated. Head scarcely narrowed before the lateral sinnseB, 
distinctly punctured, smooth posteriorly and on the tylus, punctures on 
the tylus arranged in two rows of groups, and, on the postcnor part, 
densely arranged in six rows of groups ; jnga with fuscous limbi, furnished 
in the middle with a somewhat smooth streak : lower side smooth, adorned 
with a lateral, punctulate, fuscous, streak : second joint of the antennaa 
shorter than the third : rostrum stout, piceous, first joint weakly sordid 
flavescent : prouotiim rather densely punctured, punctures on the 
po8tei*ior part more obscure, anterior lateral margins slightly sinuate in 
the middle, obtusely crcnulate before the sinus, lateml angles much 
produced outwards, acute, above obtusely carinate ; scutellum and 
hemolytra densely and distinctly punctured, the scutellum furnished 
behind the middle with a very obsolete wrinkle or ridge ; punctures on 
pectus and venter in groups ; the spot on the pectus inclosing tho 
furrow from the odoriferous orifices, fuscous : the dorsum of the abdo- 
men, black- violaceous, punctulate ; segments of the connexivum spotted 
black on tho basal and apical angles, apical angles of the 2 — 6 ventral 
segments prominulous in a small tooth ; spot on tho sixth segment and 
tho anal segment, black : median streak on tho venter, smooth : no 
stndulatory spots : posterior femora obsoletely varied fuscons : furrow 
on tibifc obscurely snbsaiiguincous at the bottom (Stdl), Long, 15; 
broad, 7 ; breadth of pronotum, 10 mill. 

Reported from India. 

Genus PoDisas, Horrich-Sch&ffer. 

Wauz. Tnfl ix, p. 290, 3.37 (1853) ; Stll, K. V.-A. Forli., p. 497 (18G7) ; 1. c., (3), 
p. 40 (1872) ; En. Hem. i, p 48 (1870): Distant, Biol. Con. Am. Uom. i, p. 3G 
(1879) ; — Ampusj Fiob., Bur. Horn. p. 348 (1861). 

StSl (En. Hem. 1, c.) distributes tho species assigned by him to this 
genus amongst the subgeuoi’a — TroiluSf Apatetiem, Apnecilns^ Podims, 
and Tylospilus, of which only Troilas appeal's to occur in India. Sub- 
sequently, he raises Trollus to a genus with Asojms luridns, Ptibr., as tho 
typo. Venter without stridulatory spots, spiiiose at tho base : first pair of 
femora unarmed : juga rauuded at tho apex, distinctly longer than the 
tylus : bucealsD very slightly elevated, gradually evanescent hind wards : 
frena extended beyond the middle of tho scutellum. 

291. Poorsas lubidus, Fabricius. 

Iwridw-s -Fabr., Syst. Bnt. p. 701 (1775); Spec. Ins. ii, p. 345 (1781); 
Mant. Ins. ii, p. 283 (1787) ; Gtnolin, ed. Syst. Nat. i (4), p. 2136 (1788) j ? WolflP, 
Ic. Cim. p. 130. t. 13, f. 130 (1804). 

CimeM elector, Fubr., But. Syst. iv, p. 98 (1794) ; Syst. RhynK. p. 160 (1803). 
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Arma larida, Hahn, Wnnz. Ins. i, p. 97, 1. 15, f. 53 (1831) ; Dallau, Liat Horn, i, 
p. 96 (1851) ; Walker, Cat. Hoi. i, p. 134 (1867). 

Pcntaio^na luridnvit llcrr.-Schaff., Nom. Ent. i, p. 66, 92(1835). 

Atiopus luridus, Burm., Handb. Kiit. ii (i), p. 379 (1835) ; lloiT.-Schiiff., Waiiz. 
Ins. vii, p. 114(1811>) ; Gorski, Au.d. Eni. p. 117 (1852) ; Fiuber, Em*. Hem., p. 318 
(1861) ; Doug. Ai 8cotL, Brit. 11cm. i, p. 91, t. 3, f. 6 (1865).* 

Pent ato ma s till iiriddy Westwood, Hope, Cat. lle»*i. i, p. ll (1837). 

At'ma Inriduwt Kolenaii, Mol. Kiii. iv, p. 40 (1846). 

Ahopiis {Potliaiitt) iHrUlas^ Flor, Hliynoh. Liv. i, p. 95 (1800). 

Podiaiis (Troilus) laridWf Stal, Hem. Fabr. i, p. 17 (1868) ; En. Ifcm i, p. 48 
(IS70). 

Viir. a7irfnxt(t^ Boater, Berlin Eut. Zoit. xxv, p. 166 (1881). 

Podiaua Ivrnhis^ Miilsani, Pun. Franco, Pout., p. 317 (1866) ; Sniiiidors, Trana. 
Eat. Soc., p. 124 (1875) j J. Salilb., K. V.-A. Hamll. \vi (1), p. 15 (1879). 

Aiiiuinia) bliick, socond joint yellow before the .a])ex : elypons envav- 
nale : proiiotiim obtusely spiiio.se, above f^ieyisli, benoatb flavesi'eni : 
scutclluin greyish, paler at the apex: licmelytra greyish with a iiic(li!iii 
fuscous spot: body fuscous, with a large, distiiici, (leeji-blaek point ho- 
fijro the anus: wings deep bbek, with a pule inurgiiial spol : feet 
g. eyisli (C.dcc/ jr, Fabr.). Tho xarloiy snhluridn, descrilied by \Vi st- 
W(/ 0 ( 1 , has the femora obscure at tbc apex, aiiteniuo fuscous, upev of 
fourth joint fulvous, and a large spot lieforo tlie nuus. bong, ID; mill. 
Saunders (1. c.) describes it thus : — ‘ Yellowisb-brown, eh'^-ely [uiuc- 
iuicd with broiissy punctures: head, sides of ]»Tonotuiu, nml eoimi-vi- 
vuhi, bruuy.y-greeii, the hiiicr with ml, iruu.s verse spots; ‘^idi's of flie 
proiiotum roughly and unevenly dciilie.nl-.ite in front, posl(‘rlor single 
much produced : antcuiuo black, apex of fourth joint widely ri’d ; legs 
pale, spotted black, liong, I0.j mill. 

Reported from uesii ly all Europe, India. 


Genus Asoers, Huririeister, Stal. 

Bnrnn.'islor, Nova Actn. Ac.'id. Loop. \vi, Sn])]>t, p. 292 (IS.'ll): H.nndb. Eiit. 
ii (i), p. 377 (1835) ; Am. A Serv., Mist. Nat. liis. Horn. p. 83 (1*'I31: IfiMii. 

Ah ic. i, p. 63 (1S6I) ; Eii. Ifem.i, p. 56 (1862). Includes ./, FIIimh*., Nai. 

Tijd.s. Nod. Iiul., xxiv, p. 137 (1862). 

Posterior angles of pvonotuiii obtuse, not s])inose : vcnfvul pjn’ne 
obtuse, short, hardly reaeliing insertion of posli'i-ior r(‘e1 • ull lemoia 
unarmed: tibiic unarmed, neither foliated iior diluted - kisl j.iiid tif 
rostrum very shorl . Differs from Cnu(//ccoMu in the uiianued pit.i:<»tinu 
aud femora. 


24 
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292. Asopirs MALABAiiicns, FaLricius. 

Ciinex malaharicuSf Fabr., Sysi. Eut., p. 718 (1776) ; Spec. liia. ii, p. 363 (1731); 
Manfc. Ins. ii, p. 298 (1787). 

Cimex mactnriftj Fabr., Spec. Ins. ii, p. 366 (1781) ; Mant. Ins. ii, p. 301 (1788). 

Lygtrus malaharicusj^Fahr., Eut. Syst. iv, p. 151 (1794!) ; Syst. Rliynj'., p. 219 
(1803). 

Lygaua mactans, Fabr., Ent. Syst. iv, p. 161 (1794) ; Syst. JUiyng., p. 227 
(1803). 

Cimex oeulatuSf Fabr., Ent. Syst. Snppt., p. 535 (1798). 

Lytjccus argue, Fabr., Syst. Ilhyng., p. 217 (1803). 

i48opuj) argue, lluriu., JKovu Acta. Acad. Lcop. xvi, Snppt. p. 293, t. 41, f. 6 
(1831). 

Aso-pue mactane, Dallas, Inst .Ilcm. i, p. 107 (1851) ; Voll., F.auii. Eut. TArch. 
Iiid. Noorl. iii, p. 12 (1868). 

Asopuif dyetcrcoidee, Ellctir., Nat. Tijds- Ned. Ind., xxiv p. 137, f. 2, 3, cf (1802) ; 
Walker, Cat. Dot., i, p. 140 (1807). 

AsopHs uigripes, Ellenr., I. c., p. 138, f. 4, 5, ? (1862) ; Walker, 1. c. i p. 146 
(1867). 

Asopue malaharicvs, Stal, En. Ilcm. i, p. 56, 230 (1870). 

Head riifcsccut : antenna^ Llsick ; pronotiim riifoiiK, varied cincre- 
ona, with two black spots anteriorly : scutelluiii largo, rnfons with two 
large black spots at tlio base : wings black : abilomcn pale, with largo 
cyancous spots on both sides (L. malaharicuSf Fabr.). Head pale rufos- 
cont : antennae black : proiiotnm black, paler anteriorly, with two black 
spots : scutcllum rufous with two black spots : liemclytra rufous ; wing.s 
black: beneath llavescent with cyaiieous bands (L, mactant/, Fabr.). 
Red or rcd-testaccous : two elliptical timnsverse s])ot 3 on the anterior 
part of the pronotniii and two on the anterior angles of the scntollum, 
iriembrane, apex of femora, tibiie, tarsi, aiitonnie, except tlic first joint, 
black : first joint of the antenna*, red : face and rostrum reddish : 
pectus margined while and red, with rows of black spots ; venter 
margined wliite and red, banded black, with five bands narrower in tlio 
middle : femora rufous : abdomen laterally not extending much beyond 
the hcmclytra, not longer : somotiuies two spots on the head (Elhnir.), 
Long, 12 — Li mill. I have a spocimeii of A, uignp^s, Ellenr., from 
Bengal. 

Reported from India, Saliasram (Bengal), Calcutta (mihi), Java, 
Borneo, Sumatra, Philippines. • 

Species of uncertain position, 

293. Arma velata, Wnlkor, Cat. Ilet. iii, p. 532 (1868). 

Ferruginous, nearly elliptical, thickly and minutely punctured ; 
punciarc& black, dull ochraceous bcucath : head mostly blackish above : 
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eyes mtlicr prominent : antennic ocliraceous ; tliirrl joint hardly shorter 
than the second ; fourth loripfor tlian tho ihird and than the fiftli : 
pi*onotum with an irregular black band near tho fore border; sides 
indistinctly crcnulatcd ; spines black, long, stont, acute : scutellnm 
blackish towards the base, except on each side ; tip pale yellow : abdo- 
men beneath with a broad black stri])o on tho apical segment : legs 
ocliraccons, stout : membi-ano brown (Wallier), Long, 10 J mill. 

Reported from India, closely allied to A. tnrhulay Walker, but the 
spines of the pmnotum are longer and more acute. 

201. Anna tnrhulay Walkor, Cal. TIct. i, p. I'lO (18G7). 

Piceoua, ollipticJil, thickly and minutely piuictiired ; black beneath : 
head less tlian one-fourth of the breadth of the pronotum ; jiiga and 
tylus of e(|na.l length ; antennse slender : pronotum with a vciy slight 
longitudinal ridge ; sides crcnulatcd ; spines prominent, acutely angular : 
scutcllum witli a slight longitudinal ridgo towards tho apex : abdomen 
purple, blue at the tip: ventral spine not extending be^'ond the last 
coxin : legs pictjous, stout, setuloso : membrane cinereous, partly clouded 
with brown ( WuHvr). Long, 11 J mill. 

Locality unknown, India ? 

Add the follojying synonymy to that given in those notes 
J. A. S. J3., Pt. II, p. 187, 1880, No. 105, Itlnrijifas/cr maurnsy Linn., 
add : — 

einerea and Schrnnl’ij Goezo ; teahidinaria and coi>pnfnj Fouror, accurding to 
Puton • uIro. 

Ciuifx frist'hii^ Ginolin, Syst. Nat. i ( Ij, p. 21:U> (1792). 

Vui*. A', nigra, Fii-bor, Kiir. Hem. p. 370 (1801). 

V.ar. E. signal a, Fielii'r, I. e. ^ 

J. A. S. Ji., Pt. Jr, p. 30, 1887, No. ICO, Carpororis nuji irornis, Fabr., 
add : — 

Ci iiirx parparrijiPn n is, l)e Gt’cr, iii, p. 258 (1/73), 

CiiacJB coniriis, (iiiielin, SysL. Nut. i ( I), p. 2131- (1702). 

P. 42. No. 18(i : — l^jifsarroi’is innmspicnusj HciT.-SchiilT., add 

Easarcori’! hrifrri, Fiebi'V, Kiir. lloin. p. 332 (ISOl). 

Ui/^arraris rpistnmahs, MuIm, ami Uey., Pun. Fram-e, l77 (ISOO). 

Pitnlalouia piisiUa, (losta, Gim. iVmt. If, ileeas (»-lU, 2 1. 

Pnsnrraris pscndoacncv't, Soe. Enl. Jlosa., vi, p. 1J7 : Bull. Soo. 

AIosc. 48 (i), p. 238(1871-). 

P. 52 No. lOO : — NnnjdeuKi fcgliimniy Linn., transfer: — 

Vau. alhivanh'Uy Jak., to tJ. dominnhnn, Scoj)., and add: — 

Var. mai'arandirinn, iMiun, Slracltin id, Bull. Soe. :Mo.=!e. IS (i), p 239 (187-1-). 

Var. decarat Kin, Ucrr.-8eliaff , rcnliiloina, id, Faun. Germ. 110: Walker, Cat. 
net. u, p, 313 (1807). 
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SI i'lt chill inintulatat Fiobor, Woitenw. Boitr. i, p. 862, t. 2, f. 8', (183G) : Walker, 

1. e. 

Slnichin ilocorala, Mnls. anG Bey., Pnn. France, Pent. p. 214 (1866). 

V(U’. mvhiuiicn&ej Horvath, Torm. fiiz. v, p. 219 (1881) : Rcv. d’Knt. Til, p. 187, 
(1888). 

Vur. Chrinfophif Jak., ITorvath, 1. c. 

P. 515, No. 200 : — Euryileina dominulum^ Scop., add 
Ci/ne-x cordii/er^ Goesso, Ueiitor, Bov. Men. d’Knt. iii, p. 68 (1883). 

Eitctjdcuia oninlunij F. Snhib., Mon. Gooc. Fcnn., p. 24 (1848). 

Pvntaloma Jhnhriolfitu, Gcrinar, Faun. Ins. 17. For * hhestjica* read * Ihcayica* In 
heading. 

P. 54, No. 202 : — Eurydema ornatum^ Linn., add : — 

Var. Slrachia pectoraliH, Ficber, Eur. llom., p. 342 (1861). 

Var. Struehin dissimilis^ Fiobor, do. 

Var. Euryilema ventralxHy Koletiuti, Mel. Enfc. iv, 26 (1846). 

J. A. S. B., Pt. II, p. 36, 1887, in lino 6 from top of page, for * basal,* 
read * lateral.* 

Do. p. 165, No. 80, in line 5 of description, for * head,’ read * body.* 
Do. p. 108, No. 82, in lino 10 of description, for ‘ joining,* read 
‘ forming.* 

Do. p. 109, line 9 fj’om top, for ‘ an oblitpie strioi* mad ‘ and some 
ubliquo strix*.* 

Do. p. 172, No. 80, add to title, ‘ patkicius.* 

Do. p. 177, lino 18 from top of page, /or Svitbiii,* read * iinvard of.* 
Do. p. 189, No. 107, in title, for * CAhi.iDKA,’ read ‘ CiiiiYSOCOms.* 
Lave siuco received a specimen fioin Assam. 
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VI. — 0« recent Tornadoes in Bengal with special reference to the Tornado 
at DaccM on April 1th, 1888. In hco Parts, J^art I. A Description 
of the Meteorological Gonditions in Bengal tvhirh accompanied the 
JPvrmalion of the Dacca Tornado, — By Pudlisu, Offg. Mt iroroJogi- 

cal Reporter to the Government of Bengal, Part 1 1. A full Description 
of the actual Phenomena of the Dacca Tornado, — By A. CKOMitiK,]Sl. D., 
Civil Siirgcon of Dacca, 

(With Plates XXIV.— XXIX.) 
flh'ccivcd aiul Hoad May 3rd, 1888.") 

Part T. 

Meteorological (Umditions accompanying the Dacca Tmindo. 

By Alk\. Pkdler. 

Amongst tho very varied metcorologic.'il idicnonicna nliicli arc 
commonly met with in India or in Jiengal, tornadoes arc rortunately of 
rare occurrence. So rare are they in most countries that few people, 
except those living in the United Slates, ever h.avc an opportunity of 
witnessing one. On account of their rarity in India and of the rather 
loose manner in which such names as eycloncs, whirlwinds, dust-storms, 
and nor’- westers are somolirnes apfiHed to classes of sforrns which lisivo 
no right to them, it may bo well to state that wliirl winds, watersj)ontH, 
tornadoes, dust-storms, and even nor*- westers, are all closely conm^cted 
phenomena, differing from each other in sneh particulars as dimensions 
and intensity, or tho degree in which tho moisture [)i*esoiit is condensed 
and becomes visible, though more or loss closely eomiectcd in tlic causes 
which give them birth. Such storms as those are, however, widely 
dilTorent from true cyclones hulh in tho maimer of their formation 
and ill their pheiioiiicua. Thus, tlic largest tornadoes are vastly sinnllcr 
than the smallest cyclones, so that there is no dilliculty in distiiigiiisli- 
iug between tho two classes. The cyclones with which we are 
familiar in India, and particularly in tho Bay of Bengal, are formed 
over sea areas when the conditions of jn-essiire are very uniform, 
when tho air motion is small over the ami where the storm forms, and 
when the air is of high temperature and nearly saturated with nioistnri*. 
The formation of a (?yclone is apparently only possible' v/iioa tho energy 
of the storm can be Rupjilied by tho injiid inrush of moisture-laden 
winds in large volumes, and the actual formation of it appe.ars to 
follow on or <o bo coimeetcd with excessively heav^' and torrential 
rain over a small area. Again, c^’clones take time to gcnerati*, and they 
arc frequently in existence for days before they attain their maximum 
strength, and the diameter of tho .area of hurricane winds is rarely less 
than 100 miles. Cj'cluiies are also as a rule slow ino\ iiig storms in 
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India, averapng perhaps 8 to 10 miles an hour, and they rarely travel 
faster than abunt 15 miles an honr, ho that conBcqucntly a place visited by 
a cyclone remains under its influence usually for some hours ; and, finally, 
the whole track of a cycloiio may bo many hundreds of miles in length. 
Tornadoes or whirlwinds, which, perhaps, from their destructive energy, 
are alone likely to be confounded with cyclones, are of very different 
nature. It is tnio, cy(jlones and tornadoes are both circular storms, and, 
in the Northern hemisphere, the rotation of the winds round the centre 
of these stoimis is against the hands of a watch ; and in this point tlicy 
agree, but they differ in many others. As the result of the examination 
of the characitcr of 600 tornadoes in the United States,* their average 
size is found to be about 860 yards, the velocity of their progression 
about 30 miles an hour, the average time consumed by tho tornado 
cloud in passing a given point about six minutes, and the average 
length of the stoi*m track about 28 miles. Another point in which 
tornadoes differ completely from cyclones is that tornadoes have a 
distinct diurnal periodicity, usually occurring from 4 to 6 P. M., and 
they may occur at any season of tho year, while fierce cyclones in tho 
Baj'' of Bengal are confined to limited periods of tlie year, and they can 
liave, from the nature of the case, no diurnal periodicity at all. It might, 
however, be objected that perhaps a tornado might grow to a cyclone, 
but up to the present time such an action has never been known to 
occur, and thus it must bo admitted that there is a sharp lino of 
demarcation between the two classes of storms. 

A tornado, briefly described, is merely a whirlwind of excess ivo 
violence, and the tornado cloud usually takes the shape of a funnel, 
thougli such descriptions as “ cone-shaped,” “ inverted funnel-shaped, ” 
“ hour-glass-shaped,” &c., sometimes oc(;u3\ The tornado cloud has 
generally four movements (1) amotion of translation which is in most 
cases from the south-west to tho north-east at pei’haps an average rate 
of 28 miles an hour, (2) d violent rotating motion, tho winds moving 
against tlie hands of a watch, (3) a swinging to ami fro, so that tho patli 
of the storm frequently becomes very irregular, and sometimes (4) a 
rising and falling motion. With reference to the last movement, torna- 
does have been seen by observers to travel actually for some distance 
through tho air with the lower point of the tornado cloud at a consider- 
able distance from tho ground and simply to strike tho ground from 
point to point. 

Tho destructive effects of the tornado seem to bo vastly more 
violent than those of cyclones, and the area of destruction is most sharp- 

* Finley, Frofessioual Pupors of CT. S. Signal Service, Series No. YU., Woshiug- 

tuu. 
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ly defined. The offeets of tornadoes are in fact nliiiost inci'odiblc, and 
they are duo to both laieral and aHccnsional force. Maaoniy building ai-e 
almost ground to powder by the lator:i.l force ; and, witli reference to the 
uplifting power of tornadoes, it is on record that on Juno 4th, 1877,* 
a tormido passed over Mount Carmel (Illinois) and swept ofl‘ the spiro 
vane and gilded ball of a ehiireb and ectrried them bodily 15 miles in 
a north-easterly direction. 

Previous Tornadoes in Bexoal. — Toruadf)es seem to have been 
rather more frequent in Bengal than appears to be commonly supposed, 
though, when compared with other regions, sueh as the United States, 
their occurrence may bo considered very exceptional. In the United 
States, however, sometimes 10 or 12 torn.‘i(lo(‘s are known, to occur in 
dilferent districts in a single day, and in the year 1884 no less than 
180 tornadoes were recorded by the Meteorological Department in dif- 
ferent parls of that country. Tii Bengal, previous to tlie year 1870, 
there a[)pear to bo only two or three well antlujutioatcd cases of tornadoes 
on rccord.t One occurred on the 8th April in the year 1888 in the 
District of the iJt-Perguimas, and it passed close to Calcutta and was 
attended with great damage. This storm, which is described by Messrs. 
Ployd and Patton,! was a very violent one and destroyed several villjig(‘s. 
Its track is rather diflicnlt to trace, but it appears lo have passed near 
Dum-Dum, through Baliagliaia a short distanc(3 lo the cast of Calcutta, 
and through Sonarpur S. M. of Calcutta on the South- Mastorn Sta*.o 
Railway. Its course was said to ho southerly, a vOry niinsual circum- 
stance. Ils track was roughly Id miles long | to ^ a mile broad, and 
it lasted fur I hours. The number of persons killed was 215, and the 
woniuhid, which were numerous, were sent fo the Alipnr Hos]ntal. An 
observer at Dum-Dum says, one of the bail-stones wbicli fell at that 
place during this storm weighed ibree and a half pounds. In ])assing, 
it may bo mentioned that a]>peiided to ilio description of this storm 
tliorc is a statoinent of a mass of ice, a])pareiitly a conglomeration of 
hailstones, and inoa-siiriiig ID feet 10 inches, Ji.aving falleji in the year 
18118 at Nowloor iieaj* Dliarwar. 

Another tornado occuiTcd at Pnndooah (Ifooghly District) on ^May 
1st, IHG.*), and is described by B.‘ibu Cliandra Sekar Chattcjrjce in tlio 
Proceedings of the Asiatic Society of Bengal. § The diameter of its 
vortex appears to have been about 200 feet, and ils lute of advance 
in a north-easterly diieciioii about 10 miles an liour. It occurred at 

* Biiclian niwi 13alf'mr Stewart’s article on Meteorology in Kiieycl. Bri. lJU.Ii. 

+ Sumo of tlieso sLoniis are dctjcribed in Hlaiit'ord's Indian MeLeoriUugisl's Vado 
Mce-iiin. 

! J. A. S. 13., 1838, p. 422. § l\ A. S. 15., for ISGJ, i>. 121. 
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C to G.«^0 p. M., and, according to tbo statemouts made, its track must 
biivo been at least 3 to 4 miles long. It killed 20 persons and did a 
largo amount of damage. The rotation of tbo winds in tbo storm was 
against the bauds of a clock. 

Major Sliorvvill* in 18G0 describes several waterspouts (pbono- 
niena of similar nature to tornadoes) w^bicb lie bad observed in and 
near Calcutta previous to this date ; and one which occurred on October 
Vib, 18511, is described by him as having been 1500 feet in height and 
having inundated half a square mile of country to a depth of six inches. 

These, liowevcr, are the only clear cases of such storms I can find in 
Bengal previous to 1860. After this date cither tlnjsc storms have be- 
come much more numerous, or, as is more probably the case, owing to 
the more aeenriite j*ecords kept of such phenomena, our knowledge of 
their occurrence has become more com]»lote. Thus, Mr. VV. G. Willson, t 
formerly Mel enrol ogieal Reporter to the Govornmeiit of Bengal, states 
there were whirlwinds in April 1871 and September 1872 in the Nadia 
District, also a mthcr severe one at Satkhiraj: (24-PorgiinnaB District) 
on 2r)th April, 1872, one at Bhadaiia§ (Nadia District) on February lltli, 
1871?, and another at the same place at 5 r». m. on IGtli September 1874. 

Ill tbo case of tJie Satkhira storm of April 1872, ^Ir. Willson con- 
sidered that it aecompauied, or was in some way connected willi, the 
jiassago of a low pressure area through Bengal at the same time, and be 
slates that the storm moved in the samo direction as the trough 4)1' low 
j)ressure. This storm, however, was very small and only caused thi ee 
deaths. 

The most violent storm of this kind in Bengal on record is de- 
scribed by Mr. Fassoii.|| It occuitoiI in tho Mymensingh District ou 
Alarch 2(5tli, 1875, and it partially destroyed tho villages of Uladah and 
Chanibiiri. It seems to have originated over tho bed of a largo river, 
instead of, as is usually the ease, over hot plaiii-s. lii'this instance, the 
duration of the whirlwind was 20 minutes, tho width of its ])ath 250 
yards, and tho length of its eoui\se from formation to dissipation a littlo 
over iw’o miles. Its course was almost exactly from south-west to north- 
cast, and it occurred just after dusk. Tho whirlwind seems to have hoeii 
accompanied' with a fiery appcaiTinco or ruddy glare, and, though it was 
a storm of great violence, it ditl comparatively little damage to life and 
property, as the greater part of its path was over the open country. 

The Dacca tornado now described by Dr. Crombie appears to have 
been very similar in cliaracter to tliat which visited tho Mymensingh 

* .1. A. S. R Vol. XMX, |). 300. 

t l\ A. S. n. 1875, p. 107. 

J l». A. S. ». 1872, p. UO. 


P. A. S. U. 1875, p. 107. 
P. A. S. B. 1875, p. 104. 
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District in 1875, as to size, duration, and gonora,! direction, but, os its' 
track lay through a populous town instead of the open country, tho 
amount of damage done by it was very largo. 

Meteoiiolocjioal conditions usually pueceding tounadoes. — As will 
bo seen from tho preceding doscriptioii, the iiiiruher of tornadoes which 
have occurred in 13enga1 (and probably in India also), and of which ac- 
curate records are obtainable, has been far too small to enable any scientific 
work to bo undertaken as to their causation. In the United States, how- 
ever, as previously lueiilioned, tornadoes are frerpiont, and, under tlio 
direction of tho War Department, the Signal Service of that country has 
done most valuable work on these storms. For a Cull description of tho 
effects of these storms and of the meteorological conditions which pre- 
cede them, tho works of Liouteuant John P. Finley may bo consulted.’* 
But oven though Mr. Finley has worked out the records of about 8U0 
tornadoes, ho has been unable fio lay down more than very general state- 
ments as to the met(Jorol<igi(?al conditions which i)rccodc such storms, 
and, in his last work jjiiblishcd in 1885, he states, “ Tho following are 
some of tho conclusions which appear to proceed from a stiuly of tho 
relation of tornado-contres to areas of barometric minimum. 

1. That there is a definite porlion of an area of low j)rossun^ with- 
in which tho conditions for the devolopmont of tonnwloes are most favour- 
able, and this is called the dangerous octnut. 

2. Tlnit there is a definite relaiiuii between tho position of lornado 
regions ami tlic region of liigli contmsts in temiierature, tho former lying 
to the south and east. 

il. That there is a similar definite relation of position of tornado 
regions and the region of high conf.rasls in the dew point, the former 
being, as bcfoi’o, to the south and east. 

d«. That the position of tornado regions is to the south and east of 
the region of high contrasts of cool northerly and warm southerly wimls, 
a condition that appears to be do[»oudcnt ujwn (he pn'ceding, ami is of 
nse when observations of tonipeiutiiro and (h^w point are not accessible. 

5. The relation of tornado regions to tlio movement of up[)er find 
lower clouds presents some interesting points for study, hut, as yc't, no 
decided results. 

(5. The Ntndy of the ivlati!»ii of tornado roirions t o the foi-jii nf 
barometric depressions fip[>ears to show, that (ornnilo.'s art' moiv fir-'jiuMil 
when the major axes of tho harometrio (roughs (reml norlli ami soiuli 
or north-east and south-west, than when they trend cast ami west.” 

* 111 sack papers as Proressional T*:ipers of the Signal Service War Department. 
No. IV. Toi’iiailoes of May 20Lli ami IIOMi, liS7U. Ni». VI. Kojun’t mi tlic cli.iraetcr 
of 000 loniiuloes. No. XVI, ’roniu'lo Siiiilii'd for ISSl. 
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In I'cfei'cnce to the connection wliicli Mr. Finley appeal's to find 
between tho passage of barometric minima and the possibility of forma- 
tion of tornadoes, it will be remarked that Mr. Willson apparently traced 
a connection between the two same facts in tho case of tho Satkhira 
tornado of L872. 

According to tho meteorological charts which accompany Mr. Finley’s 
Memoirs, it would appear that tlie position of the formation of tomadoCS 
is to the south and cast of the lino taken during the advance of tho 
biirometric minimum, and that it occupies the same relative position to 
tho high contrasts of temperature and humidity. Further, it is probable 
that tho track of tho tornado bears a definite relation to the position of 
these same violent conti'asts. Tn all these cases, however, it is not to 
be assumed that the tornado will be formed in close pi'oximity to baro- 
metric minima or to contrasts of temperature and humidity, for the 
researches in America show that those actions may only exist long dis- 
tances, perhaijs 200 or 800 miles, away. Beyond these rather vague state- 
ments, it docs not appear safe to go, but it is clear there must be some 
further cause or causes at work which determine the actual formation 
of tho storm, but of which at tho present time wo have no knowledge. 

Similar actions or contrasts of temperature and humidity brought 
about by more or less opposing wdnd systems blowing in neighbouring 
districts arc common in Bengal during tho hot weather season. It fi*©- 
queiitly liappens that hot, dry, north-westerly winds may bo blowing a 
short istaiico inland, while moist, comparatively cool, southerly or south- 
easterly winds arc blowing to tho south of them, or along tho coast and 
in the neighbouring districts. Such actions usually, it is believed, pro- 
duce the nor’westers with which all arc familiar, and which are of very 
frequent occurrence in Bengal from about February to June. The history 
of some of tlieso storms has been worked out by Mr, Kliot.* Experience 
Las shown that nor*- westers do not occur cither, when a steady, hot, 
and dry westerly or north-westerly current is blowing over Bengal, or 
even when a steady easterly or south-easterly current heavily laden with 
moisture is blowing over the Province, as is the case during tho rainy sea- 
son, but it is required that both cuiTents be present in different districts. 
To state tho case roughly and very briefly, it is believed that the actual 
storm may be formed at tho area of interaction by one of two causes. 
Either tho moist wind may be foi'ced upwards above tho hot, dry current, 
when according to well kuown laws tho mass of gas would expand and 
cool, and at once deposit a part of its moisture in tho form of rain. 
This formation of liquid water from aqueous vapour will immediately 
Bot free a large amount of energy, which, perhaps, increases tho ascen- 

e Indian Mcteorologioal Memoirs, Yol. I, p. 119. 
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sional motion ; and this probably foiTiis an important part in the do7clo|3- 
ment of the storm and of its well known energy. Or the north-westerly 
current which is blowing may suddenly overcome the resistance of the 
southerly current, and cool air from the higher regions of the atmos- 
phere may force its way downwards to the earth’s surface and causo 
similar offocts. The formation, however, of these nor’ westers appears 
tu iiucosHitato a couHidorablo aiuunut of air i.iotioTi, and also that tho air 
currents sliall bo of more or loss opposite nature. 

This, however, docs not exhaust tlie possibilities of storms in India, 
and, in many cases, dust-storms, &c. are formed when there are apparently 
no opposing wind systems at work as previously described. 8ueh 
storms usually form at considerable distances inland and over highly 
heated and dry laTid surfaces, and their formation is probably duo 
to the intense heating effect of the sun’s rays on an atmosphere 
more or less laden Avith dust and other solid particles. The immediate 
antecedent ciiuse of tho formation of such a storm may perhaps 
be found in an action wliich may bo best described in the Avords 
of Sir George Airy, avIio states, “ Tho atmosphere is a viscous gas, and it 
is only on tiiis assumption that cyclonic phenomena and tho phenomena 
of all rotatory storms in tho hotter parts of the earth can bo explained, 
and that in sucli storms iliei’c is a mass of liot air Avhich, from tho vis- 
cosity of its structure, is not able to riso up for a long time until at last 
it i-isos uji Avith a burst.” It is in fact only by some such action as this 
that many of tho phenomena of. hot weather storms in India can be ox- 
plained. If avo admit that, over a considerable tract of laud, owing to 
the healing effect of the sun and the viscosity of the air, there is a 
decided iiicreaso of pressure, Avhicli, after accumulating for a time, is 
suddenly relieved, and tlmt in consequence of this relief of prG.ssare tho 
highly heated air suddenly ascends, then the uprush Avill, directly the 
ascensional motion commences, assume a spiral movement, find there 
will he formed in tho northern hemisphero a Aviiid rotation probably 
against the hands of a watch, similar in fact to that sometimes observed 
ill dust-storms and usually in tornadoes in tho northern lieuiisplicrc. 
Though these storms can bo understood so far, their enormous energy 
has not been well accounted for, though many theoric.s and suggestions 
have been put forward. 

Theories such as have just been very briefly and iiicomplotoly 
described arc advanced to account for the classes of storms wliich aro 
frequently met with iii India during tho hot season' of the yo.ir, but, from 
time to time, perhaps once in five or ten years, the conditio ns Avhi(?li 
usually arc only followed by ordinary nor’westers or dust-storms, but 
Avhich are more or less Auolont in their nature, give birth to a whirlwind 
or tornado of extreme energy and dcstraclh'o force. In the case of the 
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Dacca ttiruado under discusHion, an ordinaiy norVestor wan actually 
in progress when the tornado suddenly appeared in close proximity to, 
if not in actual connection with, tlie storm, but still quite distinct from 
it, and moving in its own ])articuiar path. This would apparently point 
to tho fact that the general conditions which produce iior’wcsters, or 
perhaps dnst-storms, may with tlie addition of some cause or causes, 
possibly {ilmust aceldoiiially pre.sent, also genciato tornadoes of a violent 
t 3 ’pc. Wliat snch additional circumstances or causes are which detor- 
niinc tho actual formation of the tornado, it is impossible at present to 
say, but it is fortunate for India that the combination of circumstances 
required is rare. 

Tho conditions as to great contrasts of temperature and humidity 
previously ref»'rrod to, and tho passage of areas of barometric minima 
may ho looked upon as predisposing causes only, but thc}' clearly cannot 
be classed as proximate causes, for such predisposing conditions obtain 
very frequently indeed in India, and it is rarely that they are followed 
by tornadoes. 

Toimadocs are also found in America to bo formed frequently 
diii'ing still or almost calm weather, and there are accounts of observers 
having actually seen tho formation and growth of a tortiado taking place 
on an almost perfectly calm but sultry day.* This would perhaps point 
to some such action as described before in Sir George Airy’s words 
being the possible explanation of their formation ; and, if sueii is tho 
enso, any forecast of their probability from any regular or dodnito series 
of meteorological conditions would become irnpi’acticabh', for it is mani- 
festly impossible to say when any sudden upriish of heated air may take 
place over any largo and highly heated aroa, or at what point such action 
might occur. 

The above statements may perhaps bo said to bo coufcsaioiis of an 
ignorance more or less complete of the subject of tornado formation, but 
such only arc the facts at present known. 

Metkduological Conditions in Bengal previous to the Tornado. 
— The meteorological conditions of the earlier parts of tho j^oar do 
not call for any pai'ticular comment. In fact, tho phenomena of tho 
formation aud existence of a tornado are of such a brief and transitory 
nature that it would be useless to seek for anything like proximate or 
even predisposing causes in tho meteorology of tho previous months 
of the 3 "ear ; so that an extremely brief record will snflice. 

January and February wore months of tho normal cold weather 
type in Bengal, and in March tho usual rapid increase of temperaturo 

* IT. S. Whildold, Tornadoes in tho Soulhoni StaiOB, American Journal of 
Science, 3rd Scries, Yol. II, p. 96 and others. 
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took placo, tho moan tompcratarc of tlio pTOviiico at tlio ond of Mnixsli 
boing nearly 10° higher than at tho commencement. Tho winds blow- 
ing in the varions districts were nearly normal in eharaotor ; dry wes- 
terly and north-westerly winds were reported in the west and north-west 
of tho province, moist south-westerly and southerly winds were blowing* 
at the southern siations, and moist south-easterly and easterly winds at 
the eastern and at some of tho northern stations. In cuiisequence of the 
interaction between these wind systems, a considerable number of local 
storms or nor’westera occurred, principally about the middle of tho 
month ; these ceased about the 18th of JMareli and weather became fine, 
but again on the 27th, without any pjirtienlar. change in tho ordinary 
conditions, a series of storms set in, very local in character, but some of 
which wore exceedingly fierce. One, if not two, of these storms appear 
to have been whirlwinds or tornadoes. One of them occurred in the 
Magura subdivision of the flcssore district, and Mr. h\ II. Barrow, C. S., 
Llagistratc of Jessore, describes it tis follows : — 

“ I have tho honor to report that at sunset of 271 h March last, a 
liail-storm blewj'n the Magura subdivision and devastated the villages 
Barbhanga, Kukhila, Gobindporc, Nurandia, llhornnach, Jagdal, and 
Dakurbhila. It is described as having risen in the shape of a whirl- 
wind from Kalijir bhecl about 2 miles to the sontli-onst of Magura 
and blown right across the south over the villages in tho order they are 
noted. It blew in a cyclonic form, throwing down almost all the huts 
and uprooting and smashing cxteiisivo bamboo b)pes and fruit tiTCS, 
it is said by thousands. There was a large tank in village Gliom- 
nach which supplied drinking water to the inhabitants of tho neighbour- 
ing villages. This tank has been literally, filled with falling trees and 
Imiuchcs, and the water rendered undi'inkable. 

“ Four persons dic<l by tho fall of trees and huts, and noai-ly 21 
persons, chielly women, have received hurt. 

“ The storm lias caused great hard.ship to tho inhahitants of the 
7 villages named. They have lost almost everything tln^y had, and liavo 
no shed to slioltor them.** 

The following is a further note by Babn Kali Biasanna Sircar, 
Subili visional officer of Magura. 

“ The tornado blew towards the south, inclining a liltlo towards tho 
east. It is said that two gusts of wind, one bh>wiiig from the east, and 
the other from the west, met together at Knli jir bhcel, al)Out 2 miles 
south of Magura, and then swept across tho coiinl ry. TIui area affected 
is about 7 miles in length and 1 mile in width, and the duration was 
about iO iiiiiiutes. The pc'oplo say that the tornado blew in the sliapo 
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shown in the sketch.* It was ushered in by a deep rumbling sound as 

of a coutinuouB distant thunder and it lasted about 3 minutes.” 

Oil the same day, 27th March, an extremely violent storm took place 
in the Pubna distiict, which passed over the villages of Barenga, Kalay- 
aiipore, and many others. The storm is said to have blown from the 
north-west and crossed the Brahmaputta and Batabunda over to the 
district of Dacca. It seems to have lasted, according to the published 
accounts, about half an hour. Many huts and trees wore thrown down 
and some pucca houses badly injured. More than 20 persons wore killed 
and about 80 severely injured. No details as to this storm have been 
received from the District Oflicers by the Meteorological Department, tho 
above facts having appeared in the daily papers, but, so far as can be judged 
by its destructive violence, etc., this storm also must have boon a whirl- 
wind or tornado, though probably not connected with tho Magura storm. 

From the 27th of March to the 4th April, again, the meteorological 
conditions of tho province call for.no particular comment, except tiiat 
on the 1st there were storms in North Bengal, and on the 4tli a few 
nor* westers were reported in Orissa and West Bengal. From tho 4th 
to the dth there was an almost complete absence of local storms, and 
w'eathcr appeared fairly settled. The character of the meteorological 
changes which took place in Bengal from the 5th to the 6th of April is 
shewn in the following small table : — 


Observations tahen at 10 a. m, April 6thy 1888. 


Stations. 

I.S 

isj 

■O'O S 

ag-s 

8“ a 

09 V 

«4H ® t*. 

“2 g 
J g'P 

j 

Maximum Tern* 
perature. 

Minimum Tem- 
perature. 

a 

V 

. o! 
a ^ 

* p 

6. 

o ^ 

rH 

< 

0 . 

'^1 
■■§ II 

1 p 

Wind direction. 

•s s 

1 1 

■p 

1 

1 

1 

C) 

Bainfall. | 

State of weather 
for previous 24 
hours. 

False Point 


29'H48 

-024 

87-4 

77-6 

85-3 

78 

S.S.W. 

11 

3 

Nil. 

Fine. 

lluzaribagh 


29-764 

-023 

94-5 

69-9 

91-7 

0 

N.W. 

12 

0 

Nil. 

Firm. 

Pntna 


29-758 

- -004 

99‘7 

70*2 

94-7 

9 

W. 

7 

0 

Nil. 

Fine. 

Sangor Island 


29-838 

Nil. 

90-2 



78 

S.S.W.- 

19 

6 

Nil. 

Fino. 

Calcutta .. 


29-831 

+ 022 

97-5 

75-2 

86-4 

68 

S.S.W. 

4 

0 

Nil. 

Fiiio. 

Ji'ssoro ... 


29-838 

+ 032 

Wlfmm 


90-( 

04 

S.S.W. 

3 

0 Nil. 

Fine. 

Fnrroedpore 


29'86H 

[ + •005 

88-5 

76-9 

87-J 

65 

s. 

5 

0 

Nil. 

Fine. 

Chittagong . 


29-897 

+ 032 

88-8 

74-3 

86-1 

68 

S.S.W. 

8 

3 

Nil. 

Fino. 

Dacca 


29-820 

+ 012 

94-1 

770 

86-7 

70 

s.w. 

8 

0 

.Nil. 

Fine. 

Myrnonsing 



1 ... 

90-0 

761 

85-2 

63 

S.E. 

6 

2 

Nil. 

Fino. 

Seraje^inge 


29-800 

+ •021 

99-0 

71-7 

90-7 

44 

S.S.W. 

5 

0 

Nil. 

Fine. 

Dhnbri ... 


29-801 

+ 059 

95-6 

697 

84-9 

44 

w.s.w. 

6 

0 

Nil. 

Fino. 

Bogra 


29-777 

* -030 

100-3 

71-8 

945 

21 

s.w. 

6 

0 

Nil. 

Fino, 

Dinagepore 


29-756 

+ 020 

99-1 

65-7 

96-3 

11 

s.w. 

6 

0 

Nil. 

Sultry. 

Bamporo Bcanleah 

29-790 

- -009 

98-4 

66-7 

95-6 

23 

s.w. 

4 

0 

Nil. 

Fine. 

Berhamporo 

... 

29-810 

+ 018 

101-2 

72-3 

94-5 

18 

S.S.W. 

G 

0 

Nil. 

Fino. 


The diagram given is very similar to tho shape of an apple. 
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The observations contained in the above table, with those of a good 
many other stations, ai’e charted on a small map (1*1. XXIV.) on which 
arc drawn the lines of equal prcBSUi*e i*cduced to sca-lcvel, which are 
shewn by continuous lines, the lines of equal humidity in broken lines, 
and those of equal temperature at 10 A. M. by dotted lines ; but in tho' 
last case the temperatures are not reduced +o their sca-lcvel equivalents, 
for the majority of stations which are shown are in the plains of Bengal, 
and do not therefore differ very much in heiglit above sea-level, and, for 
the purposes re(iuired in this paper, it docs not appear that such a correc- 
tion is hecessary. The observations ])rovo clearly that, so far as atmos- 
pheric pressure Avas concerned, the changes were very small, and did not 
denote that there was any particular disturbance going on in Bengal. 
On the previous day, the 5tli, the observations taken over the whole of 
India for the India Weather Report had shewn that pressure was falling 
over part of Orissa and the neighbouring parts of the Central Provinces, 
while over the whole of Bengal aud^ohar pressure was rising. On tho 
6th April, or the day under review, pressure Avas falling decidedly ov^er 
Chutia Nagpur.and parts of Orissa, while it was still rising over tho 
remainder of tho ProA'ince, particularly in Kast and North Bengal. 
OAving to these changes, a shallow area of comparatively low prcssui-o 
appears to have formed over parts of West Bengal and Chutia Nagpur, 
though tho lowest pressures in the province were actually recorded in 
Behar and North Bengal. On this day also, the isothermal lines repro- 
sontiiig differences of S'" are very clo.se to cai;h other, particularly over 
parts of North Bengal, shewing that there were gi-eat contrasts of tem- 
perature over limited areas. Tho broken linos shewing equal degrees of 
liumidity aro also very close over Bast and North Bengal, and, Avhilo 
such stations as Berharnpore, Rampoi-e Bauleah, Bogra, Oinagepore, 
and tho area to tho west shew gciicnilly humidities below 20 per cent, 
only 50 to lOO miles to f.he east of this area, humidities of about 7U per 
cent. Avero generally reported. 

The distribution of tlio humidity and the wind directions over tho 
Province as laid down in tho chart for tlio day (PI. XXIV.) show 
most clearly that two very distinct wind currents Avere piincipally 
affecting Bengal. There Avas an exceptionally dry Avcsterly current 
blowing from tho centre of India OA’cr Bohar, Chutia Nagpur, and 
West Bengal, and even penetrating as far as North Bengal, for Avinds 
wore more or less westerly with very low humidity at Bogi\a, Biuage- 
poro, and Rungpore. At tho southern stations, a strong and very moist 
southerly wind frem tho Bay of Bengal was bloAving, giving, in com- 
bination with tho westerly winds from Central India, a south-Avcsterly 
breeze over considerable parts of tho centre of tho Province, while north- 
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easterly winds woi’o blowing down the Assam valley, and renebod as far 
as Julpigui’i in North Bengal. The limit on ibis day of the area of the 
action of tlie moist southerly winds may be said to bo defined by a 
ciirvod lino running through Balasoro, Calcutta, Jessoro, andMymen- 
singh ; and nuar this line and to tlio noHh and west of it, tho coiitrasta 
Oi temperaturo and humidity were csccpiiouully largo. 

The following table gives again some of tho principal meteorolo- 
gical observations taken in Bengal on tho morning of the 7th April 1888. 
Observations laiccn at 10 a, m. April 1th, 1888. 


Stations. 

Pressure redneed to 32“ 
and sea-lcvcl in inches. 

Change of pressure since 
preWons day. 

i 

1 

0 

1 

n 

0 

Minimum temperature. 

g 

0 

p. 

a 

» 

<4 

O 

iH 

U 

iH 

II 

0 

02 

O 

a 

1 

1 

& 

M 

1 

.a 

f 

§ 

1 

1 

1 

u 

.a 

‘3 

state of 
woiitlicr for 
previous 24 
honrs. 

Palscj Point 

29815 

- 033 

R(5-9 

77-fi 

85*3 

74 

S.S.W. 

14 

0 


Dnut Kaze. 

liazaribagh 

•7Ui 

- .04S 

985 

72-8 93-2 

8 

S.H.W. 

9 

0 


Pino, 

Patna 

•711 

-.047 

102 9 

73-2! 98-3 

10 

\V. 

5 

0 


Cloai*. 

Sniigor Island .. 

•795 

-.043 

89-7 

80-5 

85-9 

70 

S.S.W. 

22 

•1 


Pine. 

CalcMitta 

•707 

- .(MJ4 

9(5-5 

77-2 

80-(> 

70 

s.w. 

7 

2 


}> 

J osBorc 

•773 

-.005 

1020 

78-4' 80 -J 

158 

s. 

4 

0 



KiiiTctMlporo 

•858 

- .010 

88-5 

7(5- 1. 88-0 

03 

8. 

5 

(» 


n 

Chittagong 

•873 

- .024 

879 

75-5 85-7 

0.5 

S. 

7 

3 


»> 

Dacca 

•779 

-.041 

94*5 

70-2 

80-7 

72 

s.s.w. 

10 

2 


II 

Uynicnsing ... 

•78(1 

-.013 

90-3 

75-0 8t-7 

(58 

S.S.K. 

n 

:> 


II 

Scrnjgiiugo 

•711 

-.059 

1000 

73*7: 89-5 

59 

S.S.K. 

0 

0 


II 

Dhubri ... 

•740 

-.0(51 

90/ 

(57-8: 8.P7 

59 

Calm. 

5 

4 


Clear. 

Dngra 

•710 

-.0(57 

101-9 

7 t-G.' 91 5 

5S 

W.S.W. 

0 

0 


Hot wind. 

Dinagoporo 

•7(« 

- .053 

101-1 

(JG-2.' 99 8 

13 

W.S.W. 

7 

0 


Very sultry. 

llaniporo ileaulcali 

•74U 

-.050 

iou -1 

70-7! 89-6 

t54 

S. 

5 

0 


Pine. 

Dorliamporo 

•738 

-.073 

103-2 

75*3|90 4 

(53 

s.w. 

7 

0 

L. 


1 


On this day, there was again only a slight change in the pi’essui'o, 
and the barometer fell by about 0*03" to 0'07" over the whole province. 
Tho most mpid fall of pressure took placo at such stations as Calcutta, 
Kishnagar, Jessorc, Berhampore, Serajguiigo, Bogra, and Dhubri, appa- 
rently pointing to the advance of the feeble area of low i»rcsRure from 
Chutia Nagpur and West Bengjil towards Central and North Bengal. 
The area of comparatively low pressure was, however, a feeble one, but 
it is shewn distinctly in PI. XXV. by the shape of ilie isobars for tho 
day, that for 20'!^* dipping down rapidly to tho south and including a 
iargo part of tho centre of the Province. There was no particular 
change of pressure at Dacca or at any of llio iieighbuuring stations 
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in any way differing from the general atmospheric oscillation which was 
taking place over Bengal, and no indication of any kind was given of 
tho possible formation of any violent stnrm over this area. So far then 
ns the pressure indications go, it would appear that tho extremely 
fcoble comparatively low pressure area Avliich Oil the Gth was over 
Chutia Nagpur aud West Bengal was ad/anemg slowly in a north- 
easterly or easterly direction, and it is certain that tho pressure at 
some of the stations in tho centre of the Province, particularly at 
Kislitiagar or between that station and Borliamporo, was distinctly low. 
At Kishnagar indeed tho fall of pressure in tho hours preceding 
10 A. M. of tho 7th was 0*074 inch, while at Berhamporo it was 
0 072 inch. 

A glaiico at PI. XXV., representing tho meteorology of this day, 
will again shew the very marked contrasts of tein])cratnro and humidity 
wliicli existed over the centre and north of tho Province, and particu- 
larly in North and Central Bengal, whore Jiigh tem])oriitiirc with low 
humidity and low temperature with high humidity existed within a few 
miles of each other. Thus at 10 A. m. at Dinageporo teuipDi*aturo was 
99’8® and humidity was 13 per cent., while at Riiiigpore, a few miles to 
the east iiorth-oa«t, temperatnro was 88*4° aud humidity 45 per cent. 
At Nya Duitika toniporature was 97*9° and humidity 13 per cent., and 
at Berliainponj, afow miles to tho cast, temperature was 90*4° and humi- 
dity 03. It will, however, be noticed that tliis area of groat contrasts of 
tenipcraturo and humidity had advjincod much further north tliaii it was 
UTL the (3th. ill fact, wlioii comparing the hiimulilies and wind directions 
at the various stations on the two days, it is seen that on tho 7th tho 
moist Boutliorly wind current had advanced rapidly over Central and 
part of North Bengal, and had either forced back tho dry westerly wind 
before it, or had pushed its way under it, and thus on iliis day there is 
no doubt that the moist current fixim the Bay of Bengal made its 
iidlueucc felt as far as Borhampore, Bampore Bcaiileah, Bogra, Maldali, 
aud lliingpore, but that it had failed to reach ns far noi-tli as Dinageporo. 
This fluctuation in tho area alfcclcd by these winds is unusually largo 
and well marked, but, as will bo seen subsequently, the observations of 
tho 8tli April shewed that this northerly advanee of tho moist southerly 
winds was purely tem])orary, and by the morning of the 8tli the moist 
winds had been completely driven back to their former position. 8ucli 
largo oscillations as these point most unmistakeably to a most disturbed 
stato of tho atmosplicre, and it will be reraciubercd that, on the ovoiiiiig 
of this day, tho tornado at Dacca liappcuod. 

The following tiiblo contains some of tho principal meteorological 
observations taken in Bengal on the inoriiing of the 8th April : — 

28 





Podlor and CivDinbio — On tJie T(ynun1o which 
Observationft taken at 10 a. m. April Bth, 1888. 


[No. 2, 


Stationh. 



Statfl of 
weather fop 
previoxiB 
hours. 


False J’oint 
UuKari1)af(h 
Patna 

Sanf^or Island ... 

Giiloatta 

Joasoro 

Furretalporo 

Cliitta^rong 

Dacca 

MynionBing ... 

Senijgiinge ... 

Dliaiiri 
Bugra 

Diiiagcporo ... 

Rainporo Bcanloah 
Borhainpore ... 
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more than equal rapidity, and in fact the Ronthorly winds had been 
pushed bock much further than they had previously advanced, for on 
this day their action was confined only to the aim to the cast of a 
curved line represented by such stations as Saujjfor Island, Burrisaul, 
Fui'cedporo, Scmjguii^o, and Dhuliri. It is therefore clear that there 
must have been a most unusual and rapid increase in the strength of 
tho dry westerly wind current on the 7th to have overcome the resistance 
of the strong southerly current in such a complete manner, and the 
actions of these opposing winds seem to bo by far the most important 
facts in the meteorology of tho period, Gth to 8th of April, during which 
the tornado was formed. 

These changes in the arc<as affected by either tho very dry westerly 
or the very moist southerly current are best shewn by placing in a table 
tho humidities recorded at 10 A. M. at the various stations alTccted 
on each day from April (ith to the 9th inclusive. 

• 

Table shewing the Saltiratlon of air with moisture. 

ComiileJe saturation = 100 . 




A pril 

April 



Distbict. 

Station. 

dUi, 

7lh, 




18HS. 

1888. 






11. 

16 

0 

Bh 




la 

01- 

10 

11 



]3aii1vi]ioro 

y 

10 

8 

11 

Cliulla Niiffpiir 

1 La/aribiigh 

0 

8 

4 

.5 



Tfilcutta 

68 

70 

22 

13 

Soatli-WoRt Bengsil .. 


Biirdwan 

Ib'i'lmiiiporo 

45 

18 

60 

63 

14 

17 

10 

15 


' .Jl'SSdVO ... ... 

64 

68 

40 

50 



Chitt-.'igiiiig ... 

68 

O.'i 

76 

79 



liiirrisniil 

12 , 

73 

73 

56 

Bast Jiuiigal ... < 


Biirocdporo 

65 

63 

61 

32 


Dacca ... 

70 

72 

75 

50 



Alymoiisingli 

G3 

68 

67 

18 



Bogra ... 

21 

68 

27 

14 



Hinn])orc Beanloali... 

23 

64 

27 

18 

North Bongul 


Maldah... 

31 

49 

26 

27 


Diiirigcporo 

11 

13 

10 

7 



Uuiigporo 

16 

45 

45 

21 


The ligurcs contained in this table may bo more clearly grouped 
into three distiicts : first, that to the west and north of tho province, 
second, that to the east and south, and, third, tho district in the centre of 
tho province dividing tho two. Arranged in this way tho figures shown 
in tho following tablo ai*o obtained, and it will be seen that over tho third 
of these divisions, or over the area through which tho barometric minimum 
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passed and to the south-east of which the tornado was formed, there were 
from the 6th to the 8th tlie most striking and excessive changes in 
humidity. 


DlSTBlCI. 

Avxbaox Huxiditt- 

1 

-Satubation « 100. 

April Gth. 

April 7th. 



A. — Stations in Deltnr, Cliutin Nag- 
pur, and North Bengal acted on 
by dry wind current 

16 

40 

18 

14 

B. — Stations in South and South East 
Bengal 

64 

67 

54 

39 

C. — Avorago of Stations, Boriiampur, 
Kampur Bcaulah, and Bogra 
repreaciiting » ii area in a N . £. 
dii'octiuii over which apiwreiit- 
ly the barometric minimum 
* passed and to tho south east 
of which the tornado was 
formed 

21 

62 

24 

16 

Diffci-once between B. & 0. 

43 

6 

.30 

23 


These rapid changes of humidity necessitate C(pially mpid changes 
in the air currents affecting the areas, and it is therefore clear that, in 
Central and North Bengal, or to the north north-west and west of the 
position in which the tornado was formed, or at all events in which it 
made itself felt during the |)oriod 6th to 8th April, 

1. There were rapid changes in tlie areas affected by two wind 
currents of almost opposite nature. 

2. Tliei-e wore great contmsts of temperaturo and humidity at 
neighbouring stations over the same area. 

3. There is evidence to shew that there was a shallow area of 
comparatively low pressure, or a barometric minimum, which passed in 
a north easterly direction through the centre of the Province from tho 
6th to the 8th April, or at the time of tho formation of the Dacca storm. 
In other words, tho Dacca tornado was formed to tho south-east of tho 
track of a feeble low pressure area, and to the south-east of great con- 
trasts of humidity and temperature, as is always found to bo tho case in 
Amenca by Mr. Finley and others. But, as before stated, those can only 
be predisposing causes, and what tho immediate cause of the formation 
of tho storm may have been it is impossible to say ; and, though it is con- 
ceivable that the violent fluctuations of tho opposing air currents above 
referred to may be in some distant way connected with its causation, or 
with rendering the formation of such a storm extremely probable, yet it 
is clear we are far from having arrived at its actual cause. 






201 


1888.] occurred at Dacca on April 7th, 1888. 

Tlio excellent oxhaustiv’e description of the tornado at Dacca which 
follows this paper is coiitrihuted by Dr. A. Crombie, Civil Surffoon of 
iliat place. The track of the storm as given by Dr. Orombio shews 
that the statement of the meteorological observer at Dacca that the storm 
passed through the compound of that observatory, which was pub-, 
lished in the Calcutta Gazette in the Report on the Meteorology of 

Bengal for the week ending the 13th of April, was incorrect; and 
it is clear that the storm track was some little distance from tlio 
meteorological observatory. 

'J’he storm in its destructive effects seems to have been strictly 
confined to .a very sharply defined area, and not to have had oven an 
outer circle of very strong winds, for Mr. E. F. Mondy, Piofessor of 
Science, Dacca College, writes : — 

“ There was nothing of a remarkable nature to indicate its coming. 
One of the usual not very violent storms was known to be coining, but 
nothing more. Nor wore there any very violent winds outside of its 
track. I live on the river side and was in my vci’andah the whole while, 
not 100 yards from its ti-ack on the river side, the river running hero 
about W. 30° K., and wot a stone’s throw from Edward’s house (one of 
those injured thougli apparently not (piite in tho track of the storm), 
which lies N. 20° \V. from hero, but the wind oven at this short distance 
was by no means strong. Yot while I was in tho verandah and watched 
the approach of the slorm from the other side oF the river, the whole 
of tho tremendous havoc was done just to tlic N. W.^of ns.” 

The track of the tornado, which is most fully described in Dr. 
Ci’ombie’s paper and is also illustrated by diagrams, appears to have been 
mainly in an east-south-easterly direction while passing tliruiigh Dacca, 
but if Dr. Crombie’s surmise is correct that tho same tornado after- 
wards visited tho Moonsheegnnje District, then its path must havo 
changed to south after rising from the Sankari Bazar. This may un- 
doubtedly havo been tho case, but Micro is however noMiing impossible 
in the counter suggestion that tho toinado which visited tho Mooiishee- 
gunjo District was a second one. In America, eleven separate tornadoes 
within a comparatively small area have boon known to occur on a single 
day, and tlius it is quite possible tliat, with the favorable conditions for 
the formation of sucli storms which must havo obtained in the Dacca 
District on tho 7tli of April, two or even more of such storms might 
have originated. Tho time at which tho storm visited tho liloonsliee- 
gnnjo District and the known r.iio at which the Dacca storm was 
travelling perliaps favour Dr. Orombie’s view. 

It is also desirable in connection with the subject of tornadoes in 
Bengal to place on record an account of auoilier small storm which 
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visited the Hoosrhiy District on the evening of April 27th. The small 
town which was visited is close to Serampore, and only about 16 or 17 
miles north of Calcutta. The account is written by Mr. F. W. Duke, 
C. S., Subdivisional officer of Seramporo, and the report was submitted 
to Mr. Toynbee, Magistrate of Hooghly, by whom it was communicated 
to the Meteorological Department. 

The following is Mr. Duke’s letter, which is dated April 28th, 1888. 

“ I have the honor to report that early this morning I was informed 
by the Police that yesterday evening Bhudressur had been visited by 
a tornado, and that the Police outpost had been blown down and much 
damage, accompaTiied by loss of life, had been done. 

“ Accompanied by the Assistant Superintendent of Police I pro- 
ceeded to Bhudressur, and found that a tornado apparently under tho 
form of a whirlwind from right to left had entered the south-eastern 
part of the town from the river about 8 o’clock yesterday evening. It 
proceeded north-west by north, and having travelled about I- 9 - miles 
finally left north-east about the northern part of Bhudressur disappearing 
in tho river — as it had come. Tho breadth of its course was about 200 
or 300 yards on land from the shore and the ccnti'o and point of gi'eatest 
violence about tho line of the river-bank near the Gungo. It was 
stated that the tornado was preceded by a booming sound : its total 
duration is estimated at from 3 to 6 minutes. Tho violence of tho wind 
must have been inconceivable, many largo trees were blown down, and 
the Grand Trunk Hoad was completely blocked by them this morning. 
Many thatched houses, probably some scoro, wore blown down — the tiled 
part of tho town was comidetly stripped, and the streets were fell of 
fallen tiles. In tho town four i)eoplc wore killed by the falling of houses, 
and many more or less injured. Both tho regular outpost and tlio 
Police barracks entirely collapsed, all tho Polico papers and records 
being buriod in tho outpost. Most of the constables were in the barracks 
when they foil in, but all succeeded in struggling out, scratched and 
bruised it is true, but without broken bones. 

“ Along tho river bank, however, tho forco of the wind had boon 
most ti'emendous. In several cases boats of 500 maunds’ burden had 
been picked out of the water and thrown over to the bank. I saw a 
shattered dinghi which had been blown up on to a tree which had first 
been partially blown down. Another dinghi had boon picked out of the 
water, blown across 15 or 20 yards of chur, and on to the upper part of 
a high pucca-ghat. A 500 maund boat had been docked for repairs and 
the manjhis bad built a temporary shelter behind it, the boat was lifted 
by the storm, turned on end and thrown over tho shelter, crashing it to 
nothing and killing two men in it, the boat itself being crashed out 
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absolutely flat by the violence of the fall. In another case a large boat 
was blown up the river-bank, and is now blocking a road within tho 
Gunge. In all as far ns I could ascertain, 7 persons had been killed, 3 
were missing apparently in tho river — nine persons wore seriously in- 
jured ; of these eight wore put in a boat and brought to Scmniporo, and 
an unascertained number had sustained slight injuries. Tlie material 
damage I have as yet no means of estimating ; when accurate figures are 
available on mortality, injuries and losses, 1 will forward them. Tempor- 
ary accomodation must bo provided for tho Police. Tho outpost aud 
barracks are utterly laid waste, and quite beyond repair.” 

PART II. 

An account of the Dacca Tornado of the llh of April, 1888. 

By Dr. A. Cromuie, Civil Surgeon of Dacca. 

There can be no question that the storm which wrecked a portion 
of Dacca ;on the evening of the 7th of April, 1888, was a tornado or 
whirlwind. The evidences of its nature are quite conclusive. They 
consist in observations of tho directions in which objects which it en- 
countered have been thrown down or distorted. The objects which 
give the most unmistakable ovidenco ai‘o walls running at right angles 
to the track of tho tempest, trees, csi>ccially plantain trees, tlic pinnacles 
of mats and masjids, and kutcha huts ; and tlio experiences of persons 
who were stationed at or near tho vortex as it passed over them. 

A tornado is a whirling wind rotating at an enormous s[)eod, and 
advancing rapidly at tho same time, along a more or less straight lino. 
For convouience of descrijitiou, such a whirlwind may bo said to havo 
four radii, an aiitorior in advance of tho vortex, a posterior behind the 
vortex, and two lateral radii at right angles to tho centre line of the 
track of the storm. All objects situated directly in tho coiitro lino of 
the track will bo driven in a direction at right angles to that line, in ouo 
direction by tho anterior mdius, and in the opposite direction by tlio 
posterior radius, while objects situated near the sides of tlio track wdll 
bo carried or driven forwards on one side, and backwards on the other, 
in relation to tho track of tho tempest. One of these lateral radii, that 
which carries objects in tho same dii'oction as that in 'which the tempest 
is advancing, may be called the advancing lateral radius, while tho 
opposite which drives objects in the ojijmsito direction may be called 
the retrograding lateral radius. 

In tho diagram shown as Fig. A., PL XXVII., A13 is the lino taken 
by tho vortex in its advance, C is the vortex, the circle b'LKX represents 
the whirling of tho wind round the vortex C. Tho ari-ows indicate 
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tbo direction in wliicb it is rotating, CE is tho anterior radius, OF the 
posterior radius ; CL is the advancing, and GK the retrograding lateral 
radius. It is obvious that all objects at E will bo blown to the left, all 
objects standing at F will be blown to the right of the line AB, while all 
objects at L will bo driven forward, and all at E, backwards ; it is also 
obvious that, as the circle moves up the line AB, they will encounter first 
tho force of the wind at E, and be knocked over to the left, and only those 
which havo withstood tho wind at E will encounter the wind at F as the 
tempest advances, and only these will be driven to the right. If tho 
lino AB happen to be an unprotected stone wall, it is clear that, as the 
storm proceeds, the whole of that stone wall will be thrown to the left 
by the wind at right angles to the anterior radius, none of it will be 
thi*owii to the right by the wind at F, because it will probably havo 
previously been demolished by the wind at E. If, however, the wall be 
placed in tho lino KL at right angles to the lino of progress of tho 
storm, all to the right of the vortex will bo thrown down forwards 
by tho advancing lateral radius of the whirlwind, wliilo all to the left 
Avill bo thrown down backwards by tho retrograding lateral radius. 

his was clearly indicated by tlie storm of the 7th of April. It sti iiek 
tho Buokland Bund nearly at a right angle about 90 paces above the 
Nawab’s palaco. lloro there was a garden having a south and a north 
wall both running parallel to the Bund, and therefore at right angles to 
the line of cho advancing storm. The south wall, next the Bund, w^as 
low, but topped by an ornamental cast iron railing, and the north wall was 
about 10 feet high. To tho east of a certain point, the cast iron railing 
on tho south wall was driven into tho garden by tho wind on tho ad- 
vancing lateral radius CL, while all to the west of tho same point was 
driven on to the Bund by tho retrograding wind on the radius CK. 
The north wall was treated in tho same way. All to the east of a 
certain point, directly opposite the point on the’south wall, was driven 
forwai*ds into tho compound of the house being built for Sulimullah 
Miya, while all to the west of that point was driven by the retrogmd- 
ing lateral wind backwards into the garden. Tho corresponding points 
of those two walls showed precisely where the vortex of the tornado 
passed over them, and fixed tho track of the vortex at this part of its 
course ; and the way in which these two walls fell was alone sufficient, 
if no other evidence had been forthcoming, to prove that this stoim 
was a tornado, and also that tho wind was circling from right to left, 
as in the diagrams I have drawn. The action of the storm on this part 
of the Buckland Bund is shown in Fig. B., PI. XXVII. Unfortunately 
other evidence was only too plentiful. On the opposite bank, tho storjn 
had, before crossing the river, burst through a belt of trees, some 300 
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yjirds ill bi*cadth in which was conooaleil a Miiharaniadan villaj^e. All 
the trees on the oast side of the track of the tempest wci’o lyiti" directed 
towards the river in a northerly direction, all on • the west side wero 
directed southwards, inland, away from the river. The former had 
been broken or uprooted by the advanciiii' lateral radius, the latter by 
the retrograding lateral I’adius. In the centre of the tmek, where they 
had been exposed to the anterior radius, and afterwards to the posterior 
radius as well as to the inner lateral ndii, notliing but stumps wero 
loft ; for it is clear that, while all objects outside Hie lines and OP (in 
Pig. A., PI. XXVTF) will be exposed to only one wind foi*ee, an advancing 
one in the ease of OP, or a retrograding one in tliat of MN, those within 
those lines Avill be exposed to three out of tlic four wind forces in action. 
I’lius, an objo«d situated in the line JIS will be first thrown to the left by 
tlie wind forces after they have passed the line Cl], then subJ(jelcd to a 
reti’ograde force on the line CK, and will nftcrwaids be tossed to tlio 
right by the wind forces a])pn>a<;hing CP. It was thus that the tornado 
ground its way through the Nawsil/s pahice and through the mason ly 
houses between, his palace and the main strc'ct of the town. 

Por these reasons, wlien the tornado is passing over masonry build- 
ings, it will api)ear as if most of the destruction nosir the centre of the 
track had boon done by a wind blowing from right to left, because tlio 
wind forces at right angles to CP, the anterior radius, are the first to 
come ill contact with them. They arc immediately thrown down to the 
left and remain there undisturbed by the subs.equenf rotatory winds 
which pass over them. So it is with plantain trees, wdiieli do not snap 
across, but bend and break and lie down fiat, retaining their couiicctioii 
with the root by a short stump. Hut with hard wood trees, and Avith 
kutclui huts and furniture, it is different. They are first carried to the 
left by the wind force near llio anterior j’^idius, and afterwards lifted and 
carried from left to right by the forces on the posterior mdius. Thus, 
it was nut niicomnion for tho roof of A’s houso to be cari*icd into IPs 
oomimiiiid, and immediately afterwards IPs roof to be lifteil and de])o.sit- 
ed in A*s compound. So in the Nawab's house an almirah in one room 
was carried through a doorway into aiioiher room, and from the latter 
a writing-table W'as carried tliroiigli another doorway into the former 
room. These interchanges only take place near the centre of the track. 

The tornado of tho 7th of Ajiril began its destriiutive course at tho 
extreme west end of Iho Alunieipal limits. Its exact method of coni- 
111 eneeniont ill be described further oil. Here the houses are built on 
an old river bank, the bank of the old bed of Ibc liuriganga, which at 
this season is here a mere khal. This old river bank is cuntiniioiis in n 
nearly stiiiight line with tho present bed^ of I lie Burigaiiga, which now 
27 
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approaches the town at the old MiihamTnadan Fort, tho Lalbagh, just 
tho Water- works, at an obtuse ati^lo to its old course, which was 
nearly atrai^dit from Hazariba^h on the west to Fatula a village 0 
luik's down the Naraingaiij road on tho south-east. At the extreme 
west end of JTazaribagh is ii mosque, Fakirni-ka-ninsjid. From this 
mosfpie a slightly sinuous road runs as far as the Lalbagh at an average 
distance of 800 feet from tho old river bank. There are houses on both 
sides of the road, but at first they arc chieliy between tho road and the 
river bank. They are nearly all mat huts, the only masonry buildings 
being luoscpics : for this part of Dacca is Muhammadan. Afterwards, as 
the road runs successively through the mohullas called Inayatgiinj, 
Nawchgunj, and Amligohih, pucka houses become more and more 
numerous, and in Amligijlali, whicli is close to tho Lalbagh, the majority 
of the houses are of this nature, aud the inhabitants arc mostly Hindu. 

The first clear signs of tho rotatory natiiro of tlio tempest occurred in 
an orehai'd to the nortli'enst of Fakirui-ka-masjid, aud close to it on the 
north side of tho road referred to. Here there ai'e rotnains of a clump 
of plantain trees thrown down and tivisted in all directions clearly 
showing that they were in the vorlox itself. Around this clump of 
plantains there was a fine old plaiitatiou ch icily of mangoes and jacks. 
Tlie liranclies of all the trees to the north are broken ofl‘ and thrown to 
the west, those on the south arc throw n to tho east, and several of the 
largest of Lhom are uprooted bodily, and are now lying prone in tho 
same directions, showing that oven here the storm was already, in i.ho 
very beginning of its manifestations, one of great violence. Tho 
inasjid itself luid only a few bricks disturbed, aud the lie of tho broken 
trees to the south- w’est of it w'as towards tho north-east. 

From this point to the north-east of Fakirni-ka-masjid, the vortex 
tiuvclleil in a south -Cfisterly diroetioii, crossing tho road at an acute 
angle, and from that point contiuucd its course bclwccu tho road and tho 
old river bank destroying every kiitcha hut in this portion of Dacca. 
All the indications given were as above. Everything to the right of tho 
vortex, that is, on tho river bank itself was broken and laid low in a 
forward direction towards the east. There tho advancing later.al railius 
was at work, while, on the road and to the north of it, all tho indications 
were in an opposite direction, the work of tho retrograding lateral 
radius. Between the river bank and tho road, where the winds on tho 
anterior aud posterior radii were at work in opposite directions, thcro 
was mere confused destruction. 

As the whirlwind passed eastwards along Inayatgunj, it gradually 
edged more and more tow'ards the old bed of tho river. This WJis pro- 
bably due to tho greater resistance offered to the forces on the loft of 

A 



18S8.] ncmn'cd al 'Dacca an April 7/7/, 1888. -‘^7 

iliu lino AB (PI. XXVIl., Fijj. A.) than to those on tlio nijlit. 'Phis wsus 
also ilio tlircctiou in which it oi-i'^iniilly started, but iho continued resis- 
tance on the left no doubt hcliKxl to force it more and more to the rij^ht. 

The storm passed well to the rij^ht of the pucka house of I3:d)n 
Kailash ChaTidra Diis, a Municipal Com miss ioner, which was not dis- 
turbed, and, at the Mlephaiit j^hat belovv the Philkhaiia, the vortex was ^ 
actually down in the old bed of the river. The road from the Phil- 
khana to the hllophaiit ghat here crosses the track of the tornado at a 
right angle. On the west side of this road, on tlie old bank of iho ri\or, 
is a small Hindu temple, and there stood a tall dagarnath Car; along 
the west side of the road was a brick wall. The brick wall and I he 
Jagarnath Car Avero thrown down to the west, and the east corners of 
the temple woro tom away, and tJie bricks thrown to the west inio llic 
compound, clearly showing iliat they had been caught hy I lie i tilrogud- 
iiig lateral radius, and that the vortex was therefore to the right or soiiili 
of them as in the diagram, PI. XXVII., Kig. C. At this point of its 
course, the Khcdda Sergeant’s house Avas b<*yond the inlliicnee of the 
tornado, and the houses on either side of the road leading from Ila/.ari- 
bagli were undisturbed, but, on a R|mr of land lying to the somlIi of 
the old river bod, t lie branches of trees and the jd.mlains were lim^en 
and lying eastwards, as they had been caught by the ailvaneing lalei.il 
radius of the Avhirlwiiid. 

At this point of its course, the tornado bade fair to |)ass out into 
the open maidaii 1^ iiig to the south of Xawabgu'nj, tliat is to say, in 
the iliroefion of least resistance, its vortex being alreaily in ibe old river 
bed. But it is evident tliat a great ban)melrie ili‘i)ressi«>n had fovned 
to 1 lie north of its eourse. ’Pliis avus no dunbt due to tin* efn.sttu't 
sucking aet ion of ilio wind forces on the ret rogi’ading ( loll ) latiaal .ii?d 
tho jioslerior radii. It is clear, T think, that there mii^l alway.-^ lie in- 
creased barometric jiressuro to the front of a tornado and on its ad vane- 
ing radius, and a barenujiric depression outside the retrogradin''* and 
posterior I'adii and behind it ill its track However that may be, it 2 .s 
evident that, immediately .after passing the Kle])liant ghat, there nas a 
great barometric depression to tlio north of the Avliiilwind, for llio 
vortex suddenly inoA'cd to the loft (north), and at the same time a great 
liurricane from the north crashed through the trees, from a point to the 
c.ast of tho Philkhana, and joined in the roA’el of the tornado, iho vorto.x 
of Avhich Avas now near, if not on the main road through Kawabgunj. 

The cvidoucos of this great indriiuglit arc quite dist! net. As you 
drive from the Lalluigli to the main gate of the Pliilkh.ana (Mh'pliant 
depot) by aroad wbieli is roughly parallel, but OoO yards lo the noith of, 
tho path of tlio tornado, tlicro are all along signs of a liigh wind Avliicli 
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Avas directed towiirds the HOiith and west, but all at once 3"oii couio ui'»oii 
evidences of a much more violent wind which had no westing in it, one 
wliich not only broke the high biiuiehcs of trees, but uprooted lingo 
poopnla and mangoo trees, and tore its way in a distinct tra(?k down 
south towards the tornado, just after it passed the Elephant ghat. This 
hurrieano from the north of which I write was not more than (>0 pacc^s 
across, and was very local. It was altogether to' the cast of the PhiU 
kliana, where nothing was distnrbcd. It W'as envious to see the little 
low kiitcha huts where the mahout's live, standing about, w'ithin the 
Philkhana enclosure, while 200 ^ards to the cast a large solitsiry gal » 
tree was overturned, and a lingo uprooted peepul treii hloeked the road, 
and there were marks of devastation away everywhere in a track to- 
wards the south. 

After tlic oceuiToncc of this imlraiiglit from the north, the vortex 
passed along, or close to, the main I’oad throngh Nawabgiinj eastward. 
Soon it began to oncoiiiiter on its loft front the pucka liouses of Amli- 
golah, and from the resistauco they ottered to the anterior and ri*tro- 
gradiiig radii, it again began to edge towards the right, passing how- 
ever between those houses and Ilain-Shaha’s m*it. This nnt was takem 
by the advancing lalernl (or right) mdins, and two of its pinnacles were 
thrown down ; those on tho north-west and south-west corners. Tlioy 
were thrown soiitli-cast and east hy north rcspectividy. Tlio finials of 
the two roniaiiiiiig piiiiiaeles were bent south-east and sonth-ijast by 
south, but the terminal finial of the main spire at a height of about (>0 feet 
was bent nearly duo east, showing, I think, that the vortex was at this 
part of its course not perpendicular, but sloping backwards and towards 
the north-west. 

From Haul Slialia’s rnal, the tornado continued to edge towards tho 
south, till the vorlex at last, just- before reaching the Lalbagh, passed 
again on to the nniidaii. Up to this point tho tornado does not seem to 
have had power to destroy pucka masonry buildings. So far it had only 
laid low all kutcha huts iii its coui'se, broken and u])rooted trees, 
carried away tlio pinnacles of mosques and temples, and leveled kulcha 
pucka walls. It hail only managed to dislodge a few bricks on the most 
exposed corners of masonry buildings. But as soon as it passed on to 
the maidan to the south of tho l^albagh, and was so freed of the ob- 
struction offered by these obstacles, it seems to have rapidly aceumulatcd 
additional force, suflieient before the vortex had passed tho cast gate of 
the Lalbagh for its retrograding lateral radius to knock down a portion 
of three of the police barracks, built high on the south mmpart of tho 
old fort, killing one and severely wounding twelve constables by the 
Falling of masoni^ and beams. 
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Nearly opposite these three barracks whieli were destroyed by the 
retrograding lateral radius, two up-country coolies had Iwoii engaged in 
making a trench, rmiiiing north and south, about six feet deep at the 
sontl) end, near the river, but open, from the sloping of the ground, in 
the direction of tlio Lalbagh. They were close to the south end of the 
trench when the tornado esune upon theiu, like a sudden hiirricauo from* 
the south. They jiiinped down into tho trench and erouelied down for 
shelter, when in an instant, tho wind blew with C([nal viuloiice from the 
north, and hove a brick up the trench from tho dirceHoiuif tlic Lalhagh, 
inflicting a ghastly wound on the head of oiio of the coolies. Ki'om flic 
directions in wliudi the wind blew, the vortex must have passed over 
this treiieli, and this fixes its position .at this ]n)iut of its course. 

The vortex now passed on to tho river. The riglil or advancing 
radius dul not reach the opposite hank .at JIasloc, but the loft or retr(»- 
grading radius kept sweeping along the river front as far as the Piirana 
Kuttra. Close to tho water-works, tlio (Jj)imni.ssioner*s Sh'amor, fho 
“ Linnet”, and Uic police si cjim-l.aiineli, the “^Marion,” were anchored and 
made fast to the, shore. The Linnet” was uni*oofcd ; tho “Ma.ri«>u” car- 
ried away from her moorings, a short distance up-stream, and sunk in 
42 foot of water. This was oliviously llio work of tl>c retrograding 
radius, and the resistance nlTcred to this nidius hy the river hank and 
tlie pucka buildings on it continued fo push the void cx more and more 
to tho right, and it filially reached the opposilo (south) 1>auk at Jiiijira 
Hath, which was prom])tly demolished .‘iiid set on lire. 

From Jiiijira Hath, there is a road leading south-east to the village 
of Subadiya about a mile distant. This road was nearly in fho direct 
lino of I he tornado, as it crossed the rivm* from the soulli of the Lalhagh, 
and it follow’cd il, making a track straight in the direction of Siil)adi\a. 
This road is raised, but passes along a shallow dcjin'ssiori or valhjy. 
sheltered on the soulli by high trees, and on the norih by the belt of 
trees on the (south) bank of the Uurigauga. Just as it entered on lliis 
course, the vortex p.assc(l over tlio new pucka ma.soury house of Alxliil 
Bipari, and simply ground it to ])icees, killing l.lic owner and severely 
injuring three persons sitting with him at tho time. Tho manner in 
Avhieh it treated this hiiilding is eoiicliisivo that the forces of the wliirl- 
wiiid had become greatly inoi’e intense than they were to the west of 
the Lalhagh. 

From Abdul BeparPs house, tho tornado made straight for Siiba(liy.T, 
running at an acute angle inland from tlie river, and at this moment Dacca 
lying ou the ojiposito (north) hank of the Burigaiiga seemed safe, and 
Subadiya doomed. But before roaehiiig this village it had to 3ross an 
open iiiaidaii stretching away to the soulli. Here it a])pcai'S to have 
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cnoonntercd a stronjy current of air blowing up this inaidaii from iho 
south ; for no sooner did tlic tornado eiitiu* on this maidaii than it :ib- 
rnptly altered its diroction, wheeled nearly at a light angle to the loft, 
crashed throiigli the belt of trees between it and the river, and made for 
the paliieo of the Nawab on tlio opposite side. 

On the opposite side it struck the Bnckland Ilunil, opposite Iho 
private aj)artinonts of the Nawab. The exact jiositioii of the vortex is 
determined, as 1 have already said, by the points of the two w:ills of the 
garden intervening between the Bund and the i>alaee, wliere the railing 
and wall were thrown down in opposite directions as pi’cviously de- 
scribed. A line drawn from these two points shows that the vortex \vas 
hero direcled iiortli-east towards the middle of the western verainlah of 
these private apartments. Wlieii the vortex reaciied Uiat pj>int, tlio 
wholtj of the advancing lateral radius was engaged in unroofing the 
south verandah of these apartments as well ns tliat of the Ahsannmnzil 
to the right. 1'lic opposition offered l)y these higli buildings to the j’ight 
or advancing radius retarded this part of the whirl, with the effect (hat 
the vortex swung round to the right to the ()])en space belli nd tlio Ahsiiiii 
iniiii/dl, and started off jieai’ly duo cast in tlie (lij*eel ion of tlie Sanka?’- 
ba'/ar and the Commissioner’s liouso. As tlie vortt*x swung round boliind 
tlio Ahsunmunzil, it passed over the inner apartmenis, which were 
gutted by tho retrograding and postonor indii. As Iho voi'ti'x left the 
open Bjiace behind tho palace, it had tho N awn h’s olliei‘s close on Iho 
right. These were demolished ]>y the advancing lateral radius, while the 
retrograding radius played with the roof of the stables, and blew the top 
off the Nahatkhana over the main entraiicu from Patimtoli. 

li’rom the point where it left llie Nawali’s premises, tho vortex 
worked low among the houses betw'een it and tlie lop of the road leading 
from the main street to J, 1*. Wise’s limise ; leaving a tiack of confused 
destruction, as if from a prolonged bomliardinent. It was here t hat 
Jagabandhii Hay Bahadur was killed by the falling of bis liouse, yet 
in th^ midst of this confusion of demolished bouses, levelled w'alls, and 
twisted and broken tree.s, and the remains of kutcha Jiuts, tliero is stand- 
ing safe, close behind the Nawab’s school-house, which w'as partly wijied 
out and wholly wrecked, tho residciieo of one Bahadur Bepari, wdth il.« 
ornamental plaster iriouh lings, only a little bespattered with mud. 

On reaching the main street close to Kabiraj’s lane, Ibo anterior 
radius seems to have become entangled in the narrow lanes and liigli 
liouses of Saiikari bazar, and tho vortex to have risen suddenly into iho 
air. The houses in this part of the town are two and three stories high, 
and only tho upper stories are seriously damaged, though all the kutcha 
Luts and many of the low kutclia-pucka walls are thrown down. From 
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tin’s point the tornado seems to have passed hipfli into the. air, makiiifif 
only a iiiml dash dt)\vu\vanls ut the iMuiiinipa] Sroretary’s halh-room and 
one or two trees in the kaehari f^ardens, tins and in tlie (3uiu- 

111 issioncr’s eoni pound. Tlic last indications ‘,dven are Ihoso of its an- 
terior radius, and show it as depariing in a north-easterly »lireetion. Tlio 
exaeti track of the tornado as it passed through Dacca is shewn in PI • 
XXV Ilf., and a more dotaileil map of that pari, of iis track in wliieli tlio 
gieatesfc amount of damage was done is given in I’l. XXIX. 

In no [lart of its course did its breadth exceed 2UU paces; where it 
.struck tlic i5uekla,nd lJund it was only 18U paces l>ro;id. J(. travellcil al- 
together over a distance of only miles. Its rate of progress is not easy 
to a.scertain. Kawab Ah.sanullah tells me that he laid been natching the 
progrc.ss of the “Nor’-Wester” all the evening; when, about 7 r. m., 
a servant came and informed him that there was a very peculiar ap- 
pearauco in the west. JTe went to the west end of the south verandah 
of the inner apartments, and there saw what looked like a glowing cloud 
in the direction of the Lsilliagli. He stood looking at it for about ilneo 
juiiuites, during which time it .seemed to Ixi stationary, lie then went 
inside, where he had not been two minutes before the storm was on tho 
liousc. Sni»posing the tornado had reached the Ijalliagh when ho left 
tho verandah, and that it was three miiintes before it I'eachod tho Ahsan- 
ijianzil, and that, the route followeil by the tornado was a mile and a half 
during that interval, — the rate of progrc.ss would he one mde in twi) 
iiiiniitcs or 30 miles an hour. The Sevang of the “ Star of Daccja,” who 
watehed it from the time it cro.s.sed from the direction of the linlhagli 
till it s truck tho Nawab’s palace (tlic “Slav” being anchored within 
the angle described by the tornado between tJiese points), speaks of its 
having travelled with great ra]>hlity. On the other hand, Khajch Amir- 
nlla, who 'witnessed its progress over the same di.staiice, e.stiiiiates the 
time at 10 oi* 12 minutes, hut admits tliat it m;iy have been less. 1 my- 
self saw from tlus Club verandah a low black cloud passing rapidly o\cr 
(ho hoii.ses to tho west in a nortli-oaslerly direction, and I estimate that 
its progress was not faster than that of a train on the Ha.slerii Jleiigal 
Stale llailway, that is about 20 mile.s an lionr. We have, however, 
consiilenible unanimity as to the period occupi(*d by the storm in pa.ssing 
over any given .spot ; almost every one says it did not occupy more than 
a minute and a half. Considering the excited stale of mind of those over 
whom it passed, this estimate may 1 think be safely cut down to oiio 
miimte. Taking tho distance between tho extreme front ol the anterior 
radius and tho subsidence of tho violent gnsts which follow'od in iU 
wake as 300 yards, wo arrive at a rate of progress of a mile in 5.J minutes 
nearly, or roughly 12 miles an hour. 
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Tlio force of the wind rotating within the tornado is difficult to 
o.stiniatc. There is no doubt that it was very great. What the wind 
ilid when it came upon a pucka liousc standing at right angles to tho 
course of the tornado, and caught by one of the lateral radii, was not at 
once to blow down Uie front wall, but to blow in tho doors and Avindows, 
and then to lift off the tori’aco roofing, aifd blow out tho bank Avail, thus 
leaving the beams supported only on tho top of tho front Avail. Now there 
is evidenoe to show that in such cases tho force of tho Avind blowing 
through the house, after the back wall had fallen, was suffi<^'ient to pre- 
vent tho unsupported beams from falling for a ])erceptible time. To 
this fact Mr. Kolsall and Khajeh Amirulla oavo their lives. ^Fr. Kelsall 
Avas in the Nawab’s ollice when the right radius of tho tornado caught it 
and blew the back wall into the street. Tho unsupported beams re- 
mained standing out like flags, long enough after the wall was blown out 
to enable him to make his eseiipe before Ihey fell. ^Ir. Kolsall’s move- 
ments Avero no doubt A'cry rapid on Ibis occasion, and they wore acce- 
lerated by the \Molent wind propelling him in tho direction whore lay 
his safety. On the other hand, Kluijeh Amirulla was sitting in a small 
pleasure-house close to the lliiekland liund watching with great interest 
the roaring cloud bursting on the Thind, the triio nature of which ho did 
not uudersland, AA'heii, in a moment, the house was caught by tho retro- 
grading radius and demolished. A heavy beam fell on his shoulder ; 
but fell so slowly and gently, owing to tho Force of tlie Avind undoriicatli 
it, that it felt like a soft but linn hand pressing him down to tho ground. 
Ho remained under that beam for three quarters of an hour before lio 
could be dug out. His companion AA’as killed. 

The persistency Avitli which eye-witnesses declare that tho cloud 
accompanying the whirlwind glowed cannot be overlooked. The men 
at llazaribagli where it Ijegan its destructive course Avere not to be moved 
fi'om their assertion, that when it first came upon them it gloAved Avith a 
dull red lurid glare “ like a smoky lamp chimney on fire.” Khajeh Amir- 
ulla, Avho watched it Avith miieli interest, is perfectly clear in his state- 
ment iluxt, as it a])proaelied him from the opposite bank of tho riA'cr, it 
resembled a balloon in shape, and seemed to be lit up with a “ reflected 
light,” and that, at the narrow neck, it kept throwing out a body of firo 
on either side, as in tho accompanying sketch, Avhieh is a facsimile of 
his own drawing (PI. XXVII., fig. D). Tho Nawab Ahsanulla ami 
others also speak of its being accompanied with “balls of fire” pro- 
ci'ediiig at a great speed. On the other hand, nothing is so certain as 
that no one who was in the coarse of tho tornado presented any 
appeai-anee of liaving been burned. The injuries received were all of 

tlic nature of contused, lacerated, and punctured wounds, and simple 
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and compound fractures. In not one instance was there a trace of 
scorching. Mr. Kelly, the Resident Apothecary of the Mitford Hospital, 
on whoso statement 1 put much I'clianco, is equally clear that tho 
cloud, as he saw it, did not glow, and tho appearance, as I saw it 
(but this was probably only the wake of the true tornado), was a 
low dark uni Humiliated cloud, throwing out sparks of lire, which were 
no doubt merely burning embers caught up and caiTied along by tho 
storm. One of these was undoubtedly of this nature, for it was earrieil 
burning into Mr. S. J. Sarkics* verandah, where ho crunched it out w’if h 
tho heel of his boot. These were no doubt tho “ balls of fire” noted by 
the Nawab and others. The appearance iloscribcd by Kliajeh Ainiriilhi. 
of a body of fire rushing out from below is more difficult to account foi*. 
The fires which followed its course in many places do not rei|uiro tbe 
assumption of any fire connected intrinsically with tlio tornado itself, for 
the iieoplc had just finished cooking their evening meals, and were 
about to sit down to eat it when tho storm burst upon them. The (un- 
bers from tho fires with which they had been cooking were no doubt 
caught up by the whirlwind and carried along with it, and tliatclioil 
houses, blown down over these fires, would insfantly fake fire. 

1 am told that numbers of large fish wore found on f.lie Ilneklund 
liund after tho storm, and there is no doubt that they along wif h iniicb 
water were caught up by tlio vortex as it crossed tlie river. The wat(*r 
thus takeu up, circling with tho dust of the whirlwind, was worked 
into a soft mud, and one of the most remarkable phenomena of tho storm 
was the way in which all objects within the iuflinmce of the tornado 
were plastered with a wash of liquid mud. It covers all walls to ;\. driiMi 
of nearly oiie-elghtli of an inch, it matted tho hair, coated the skin, and 
was ingrained in the wounds of fhe injured. 

^'he noise accompanying the progress of the tornado has been 
variously described. It was compared by tho bjiigincer of the ^Vllfer 
Works and by Kliajeh Amirulla to the letfing off of steam. It was this 
sound which first attracted the latter’s attention, and he put his hr?ad 
out of window to sec what steamers were letting off straui at that time 
of tho evening. It was then that he saw the storm breaking on Jinjir.'i 
half a mile up stream on tho other bank. The sound which I hoai*d 
from tho Club verandah in no w^ay resembled the letting off: of steam. 
It was a low sustained rumbling. I think that the discrejmney is capable 
of reconcilifition. What they heard was, besides tho noise of tho rever- 
berations of the tornado itself, tho comparatively shrill sound of the 
storm crashing through trees and kiitcha houses Avest of the Lalbagli, 
and on the opposite side of tlie river. What T heard Avas tin* sound of 
falling masoiii'y, along the track of the storm from the Nawah’K palu 'c 

28 * A' 
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to the Saiikari bazar. As soon as the storm cloud passed, tlierc was an 
instant’s silence, the stars shone out bright and cloar, and then came 
through the still air the long wail of the injured and houseless. 

I have reserved till now the discussion of the origin of this tor- 
nado. I do not think it can be dismissed with the remarks that it 
originated as all tornados do, and as we see them constantly do on a 
small scale on a hot dusty highway, by the impact of two currents of 
nil’ flowiug in dilTeront directions, and whicli thus after their impact 
assume a rotatoiy motion. I do not say that this one did not so origin- 
ate somewhere, but that there are good grounds for the belief that it did 
not so originate at Haztiribagh, where its destructive course began. I 
believe tliat it was already a whii-lwind of great force before it touched 
ground at that place. 

My reasons for this belief, which is at first sight improbable, are to 
my mind insuperable. They are as follows 

All day, as usual at this season, a stj’ong south or south-easterly 
breeze had been blowing. About 5 p. m., the low grumbling of an ap- 
proaching “ nor’-wester ” l)ecamc audible, and a dull slate-blue bank of 
clouds was seen coming up in the teeth of the wind from the north-west 
lit up by occasional flashes of lightning. About 6-»30 p. m., the nor’w'eBtor 
was overhead, and a few drops of rain began to fall. In these two cur- 
rents of air, a south wind blowing hard along the surface, and a high 
north-west current fix)m the north-west, we have the necessary ele- 
ments for the birth of a rotatory storm. About this time, Mr. Kelly, the 
Resident Medical Officer of the Mitford Hospital, was visiting a friend 
at the Railway lines to the north of the town. Mr. Kelly has spent most 
of his seiwico in the North West Provinces, and is well acquainted with 
the appearances of dust storms, and he called the attention of his friend 
to a dull brown patch low over the mangoo trees to the north, contms- 
ting with the clear slate-blue background of the approaching nor’- 
wester. This brown patch was travelling rapidly from west to cast. 
He pointed out that this patch exactly resembled a distant dust storm. 
When it got due north of his point of observation, it seemed to become 
stationary or rather to bo approaching Dacca. From his experience of 
dust storms ho knew it -was time to get homo. When he reached the 
Mitford Hospital ten minutes afterwards, he looked for the brown patch, 
and saw it now to his north-west, i, <?., on its way from its former posi- 
tion on the north of the town to the west end of Dacca. About ten 
minutes afterwards he heard the sound of the tornado on its track from 
the west of the Lalbagh, and along the opposite bank of the river, and a 
large tree in the Mitford Hospital compound was blown down. 

Here wo have the evidence of an intelligent and trustworthy ob- 
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sci’vei* noticing a phenomenon with which he was familiar, altogether 
apart from the other phcnoniona of the nor’-wester, following a course 
of its own, and approacliiiig that part of Dacca whore the tornado first 
struck. 

Next, we have the evidence of the people living at Hazarihagh, who 
arc consistent in their assertion that the storm came upon them, w'ith a 
“ lurid glare” fram the north, the direction from which Mr. Kelly saw it 
approaching that pai’t of the town. 

Thirdly, wo have the appearance presented hy the ravages committed 
by the storm before it settled down as a tonuidu in the orchard to the 
north-east of Fakirni-ka-masjid. From these appearances alone, T was 
driven to the same conclusion before £ had heard the evidence of the 
iniiabitants or of Mr. Kelly. To cany the weight they deserve, these 
ajipcaranecs must be piven in some detail. The position of the first 
appeam-iice of the tornado is shown in PI. XXVII, Fig. K. 

From the Mlephant Depot there is a curvilinear road leading <o the 
old river bank at LTazaribagh, for the convenience of watariiig the ele- 
phants. It is known as the llathi-ka-sai*ak. About half way between 
the Philkhana'and Hazarihagh, it is crossed by the old Mirpiir road. 
From the eastern gate of the Pliilkhana to the point of intersection of 
Iheso two roads, not a twig or leaf was disturbed by the storm ; but 
after ])a8sing the JMirpur road on the llathi-ka-sarak, half way betw'oon 
it a.iid the ilazaribagh ghat, one comes suddenly upon traces of a violent 
wind from the north. The first tree which seems to have suffered is a 
tall jamiiii tree well to tlie right of the road, the top branch of which has 
hccii torn off, and is hanging to the south. There is then an interval of 
low brushwood, and then a group of mango trees close to the road side. 
The top brandies of all these trees are snapped across and driven to the 
soutli. Oil the opposite side, in a direct line with ilio jamun and the 
mango trees, all the trees for a distance of fifty paces along the road 
have their top branches snapped across. There is again an interval of 
forty paces without a leaf turned on cither side of the road, but after 
that distance, and for another forty or fifty paces, all the top branches 
are seen to be knocked off the trees ; on the right or north side only those 
quite close to the road, Imt on the left or Ifazarib.ngh side there is a 
lino of destruction towards the south ending about 200 yards a'way in a 
chaos of broken and ujiroolcd trees. Continuing to walk along tlic road, 
there is no evidence of a storm on the right or left till wo reach the 
old river bed, and just tliero is a group of tall jamun trees overhanging 
a mat house. One of the lop branches of this group of trees has boon 
torn off, and thrown to the south over the mat liouse, but not a straw of 
the thatch is disturbed. 

llere we have evidence of a violcfit wind blowing from nortli^'i 
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soiitli about 100 paces broad, and coming downwards at an angle of from 
five to ten degrees with the suirface of the ground ; striking at first only 
the top branches of tall trees, then the upper branches, and finally snap- 
ping across the main branches or uprooting them bodily, when tlie vio- 
lence of the wind got lower. To the north and to the cast and west of 
this f rack nothing had been disturbed. I drove along the old Mirpur 
road far enough to satisfy myself that beyond the first jamun tree men- 
tioned nothing had heen touched. 

It is to bo noted that there was no evidence of rotation in this wind : 
evcrytliing wns carried in one direction, namely, from north to soatli. 

On the old river bed and on the bank thei‘C, were, however, cvidonccs 
of a less violent g;ile, blowing fi om west to east and from the south-west 
to nortli-enst, as indicated b}' tho arrow heads ; and there were signs, to 
the east of ibis chaos, of a very violent wind blowing down trees and 
brjinclics to the west and south-west. To the north-east of Fakirni-ka- 
masjid, was the cliaos of broken and uprooted trees, centring round a 
grou[iof plantain trees twisted aud turned in all directions whore tho 
vortex had at once established if self. 

It is open to any one to Stay that the vortex originated round thoso 
plantain trees, and that tho arrow heads in my diagram iiulieato tho 
direction.^ of tho wind as it was sucked into tlio vortox ns it began to 
rotate, aud that tho great dost ruction was caused by tho gradual devc- 
lopeiueiit of power as it coiitiuucd to rotate. 

1 oppose this theory with tho ohjectiuus already stated, namely, that 
an unusual cloud w’as seen travelling towards this very place, aud by 
the assei'tious of the people of the place, that the storm did not developo 
itself Iherc, but burst ujioii them suddenly from the north, and tho ex- 
treme violence of tho wind at its very first manifestation, before the 
vortex had begun to move, is opposed to the idea of a giailual developc- 
iiient of tluj wliirlwiiid at this spot. 

I hold that the other theory that the tornado was travelling in a 
higher stratum of air, and descended at a low angle, and struck ground 
at this spot is compatible with all the observations. It is what tlie 
people on the spot say did happen, — it explains the extreme violence of 
its very first nianifesiatioiis, and the direction which it immediately took. 
It may be objected that the total absence of the evidence of rotation in its 
very first manifestation is opposed to tliis theory. But it is not really 
BO. If you imagiuo that as tho tornado struck the trees on its way to 
the ground the vortox was not perpendicular, but sloping towards the 
north-west^ it will he clear that tho first part to come in contact with 
terrestrial objects would be tho right or advancing lateral radius. Tho 
other three radii would not come into action, on account of tho tilting, 
till the vortex itself was on the ground. The nest radius iu come into 
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action would be tlie posterior, and we have evidence tliat this was so in 
the violence of the dcstiuctiou to the east of the fii*st track from north 
to Boath. The anterior ludius being tilted most upwai’ds would at fiiut 
have the feeblest power, and it is the case that the least destruction 
done w'as in the river bank straight in front of tlio violent gale that ^ 
broke through the trees from the north. If the vortex had gradu- 
ally formed, one would have expected a more equal distvibutioii of power 
around it, instead of its being chiefly at first on two sides. 

The theory that the tornado already formed was travelling rapidly 
from north to south before it struck gi*ound, also explains the reason for 
ils starting at once in a south-easterly direction. The resistance of the 
ground was at first offered solely to one radius, the right or advancing 
latoml one. The result wjis equivalent to that of a sudden powerful 
push to the left, that is, to the cast of the direction in which it was pre- 
viously travelling. The experiment of offering resistance to a humniiiig 
top at a corresponding point would illustrate the eflect of the resistance 
of the ground to a tornado Joscoiiding upon it in the way in which I 
8up[K).so this one did. 

The possibility of a tornado travelling in the air may appear doubt- 
ful to some, but the probability of its being able to do so, and at great 
speed, rcecivcs coniii’mation fi*om what 1 consider to he the progress of 
this very tornado after it left Dacca. I have said that when the vortex 
reached the SaiikariTlaxar it seems to have risen rjij>idly into the air, for 
the reason that oidy the upper stories of the high houses of this part of 
the town were seriously damaged. It seems after leaving Dacca to have 
travelled in tlio air duo south for a distance of 20 miles, and to have 
struc.k down again in the south of the Muushiganj subdivision of this 
district, destroying 5 or 6 villages, and causing GO to 80 deaths. The 
time it look to travel that distance was not more than 20 minutes to 
half an hour. It csimo upon the people in the west suhnrbs of Dacca 
just as they were about to sit down to their evening meal, a few minutes 
after 7 \\ w. It reached the neighbourhood of Rajabari in the south of 
Munshigaiij just as they had finished their evening meal, and were pre- 
paring for their post-pmndial smoko, that is, about 7.30 i*. Ar. 

It may be objected that it was not the same torruido wliieli took 
these villages in Muushiganj, but another and independent one. Ihit 
the improbability of two difEerciit and independent tornadoes, forming 
and travelling togctlior on oiio evening in this part of India, where a 
tornado has never been known before, is, to say Die least, very great. 

Since writing the above, 1 liavo visited the villages referred to in the 
south of the Munshiganj subdivision. The people say it came from the 
north-west. It first struck a village called Duhori, then Baralaer, 
iianuri, ilashail, Silbaran, Majgaon, and* Bagbari ; a course altogetn'jr 
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of about sovon miles. Its track was about cast by south, and, like the 
Dacca one, it was about 200 paces broad. The evidences of rotation 
wore equally clear, and the rotation was from right to loft, all the trees 
on the right or advancing radius being blown eastwards, while those on 
the left or retrogi*adiiig radius were broken westwards, — at Barakocr 
there wore signs of a great indraught from the north, similar to that 
which occurred to the cast of the Philkana at Dacca. This indraught 
passed over the house of Babu Kali Prasanna Ghosh, manager of the 
Bliowal estates. The force of the tornado was very great, and the loss 
of life would have been much greater, if it had not selected a comptaratively 
open track of country for its course. In some of the villages over which 
it passed, it made a clean sweep of everything, leaving only the raised 
platforms over which the houses had stood. The people speak of men 
having been lifted into the air and dashed down on the ground. 
Twenty-one persons are said to have been killed in this way in the 
village of Hashail. 

Dacca, 

23rd Aprilf 1888. 

The observer at the meteorological observatory at Dacca having 
rcjiorted that the Tornado had passed through the compound of tlio 
T(dogniph Office, and this statement having appeared in the Meteorologi- 
cal Report for the week ending the 13th of April, I subsequently wrote 
to the officiating Meteorological Reporter as follows 

“ In your short notice which was published last week in the Gazette, 
you surmise that the tornado passed through the tclcginph compound, bnt 
you will see from these maps that this was not so. The Telegraph Office 
was well to the right of its track. The trees blown down there wore affected 
by cyclonic blasts which circled round the real tornado, and at some dis- 
tance from it. You will see that there were scveml such blasts. One 
went between Beighton’s house and my own, breaking down a lot of trees, 
and carrying away the comer of the house occupied by Mcssi's. Edwjirds 
and Wilson. It was such a blast that brought down the wall of the 
lunatic asylum, which was well away to the north of the tornado, which 
was at that time crossing the river. I think that the three police bar- 
racks at the Lalbagh were perhaps affected by a sim'lar blast, only they 
were much nearer the vortex than the other examples now given. It is 
otherwise difficult to understand how only those three were affected. 
Some people even tliink that the blowing down of the asylum wall is 
evidence that the vortex was somewhere there. But the damage near 
the asylum is trivial, and there is no sign of the track either to or from 
that point, and I am clear that it was not near it, and that my tracing is 
practically correct. On the op^iositc side of the river it wont rather more 
inlaud thi^j^l have shown.” 
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VII. — Natural Uistory Notes f rom- H. M.*8 Indian "Marine Survey Steamer 
‘Investigator,* Commander Alfred Cakfenter, H. N., D. S. O., 
Commanding. No. 9. Further Notes on the Amplupodn of Indian 
Waters. — By G. M. Gileh, M. B., IT. R. C. S., Surgvou^Naturalist to 
the Marine Survey. 

[Becoivod May 6th, 1887 ; — Bead Fobrnaiy Ist, 1888.] 

(With Plates VI. — XTT.) 

How little tlic Amphipocbi of the Bay of Bengal have boon hitherto 
worked may bo judged from the fact that every species 1 have as yet 
examined appears to be new to scieiico. Indeed, wdth the single excep- 
tion of a fi-esh- water species, Gaiiinuirus Jluviatilis, whieli I met with 
in a monntuin lake (the Paiidar) at an elevation of 11,000 feet in tlie 
Himlu-Kush range, and of the doubtful case of Amphithoe indica, M.- 
Kdw., described in the present paper, 1 liave yot to find a described 
Indian form. 

The group having been thus hitherto neglected in India, it appears 
a good plan to sot about the description of the species as they come to 
hand, more especially as, on account of their rniiiiitencHS and fi'agility, 
they are best examined in the living state, a woi'k which can only bo 
carried out on boardship. 

On til is account the species are described provisionally in the order 
in which they come to hand, the work of arranging l.honi systematically 
being left to some future time when suflicient material shall have been 
collected. I will now proceed to describe the species met with since my 
last contribution to this Journal. 

1. Anonyx amaurus, n. sp., PI. VI., Fig. 1. 

This form is interesting on ‘ account of its.having, as far as I can 
make out, no traces whatever of eyes. It was trawled at a depth of 
1.300 fathoms off the Coast of Buniiah in Lat. IG° 41' 45" N., Long. 9.5"^ \W 
30" E. ; bottom temperiiture 3G°. Although this station is over 40 miles 
from the nearest shore;, tlie Ijottom appears to consist largely of water- 
logged drift wood, and other shore material, amongst which was a number 
of the fruits of a plant which. Dr. King of the Royal Botanicfil Garden, 
Calcutta, informs me, are j)robably those of Baritigtonia racemosa. The 
abundant albuminous material of the seed is still comparatively frcsh 
and sound. On breaking open one of those, I found two specimens 
of our species ; and another seed yielded a third specimen. All three 
aro females and the egg-pouches of two contained ova. 'J'he animal is, 
for an amphipod, remarkably broad in proportion to its depth, the 
pleura being narrow, while the coxal plates aro of cousiderablo depth. 
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The legs arc .short and stout and the mouth-parts exceptionally 
strong, so as to bo eminently suited for digging its way into the hard 
albumen of the seeds on which it feeds. It might at first sight appear 
strange that an inhabitant of so great a depth should feed on suoli ox- 
clnsivcly shore products. From the rpiantity of these seeds and other 
driftage brought up in the trawl, it is, however, evident that, as long as 
the tides and currents remain as they now arc, the animal can never 
bo at a loss for food. That it is really a bottom organism thoro 
can bo no doubt, as, apart from its oyeh^ss condition, its limbs are 
ill-suited for swimming, and the dnfUige brought up in the trawl was 
too abundant and of too varied a cUai-actor to admit of any suspicion of 
its having boon picked up by ilio trawl on its upward or downward 
route. 

The species can, however, have but a very limited distiibution, as 
sitmitions in which abundant and well-preserved food drifted from tho 
shore is to bo found at such a considerahle dt*j)th must be quite cxeei)- 
iional, and widely sopamtod from each other, as they can only he found 
111 tho neighbourhood of great tidal rivers, and where such enter tho 
sea in the neigliliourhood of considerahlo depths. 

Tho animal is of au uniform ivory-white throughout ; and tlio larg(;sfc 
spccimon is about 12 inni. in length. 

The h(‘ad is small and short, roiimled iii front and broad behind at 
its jnnetiou with tho thorax, where the animal very iicsarly attains its 
maxi mum bi’cadih. 

The segments of the thorax are long and subocpial, the luiddlo 
members of the series, however, slightly exetjoding the others in all di- 
mensions. 

Tho first three ahdonhinal srijiiiHuls are longer Lliaii any of tho 
thoracic and of rtmiai-kablo »lepth, tho third bcn’iig tho largest. The 
remaining three scgTiioiits diminish nipidly in size, anil tho trlson is 
small, conical, and upturned. 

Tho nnloniinlc is short and stout, its total length being but onc-fiftli 
that of the body. It consists of a peduncle of three joints, of which tho 
first is long and cylindrical, and the. remaining two, remarkably short, 
form considerably loss than half of tho podunclo. Tho ll.igellum consists 
of a long conical basal joint, forming quite half its loiigth, and of five or 
six short tapering joints of the usual form. The .secondary appendage 
consists of two joints, the first of which, though much thinner and cy- 
lindrical, exactly equals the first joint of the primary fiagclliini in 
length, while the sccoml joint is small and short. 

Tho antioina is subcqual to tho anfennulc, but of slighter build. 
Its peduncle is longer, consisting of three joints of nearly equal length, 
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which together nearly equal the peduncle of the antenniile with the 
long first joint of its fiagellnm in length. Its remaining joints if pre- 
sent ciiiiiiot be distinguished. The fiagellnm consists of six or seven 
short joints. 

The ijnathites arc remarkably short, the mandibles being especially 
powerful and provided with a long jointed appendage. The maxiili- 
pedcs arc large and pediform, and arc terminated by a globular joint pro- 
vided with a strong claw. 

The second of the thoroGic appe^idages is very stoutly budt, and is 
terniiiiatcd by a powerful subchela, the dactylopodite forming a powerful 
curved claw, and the propodite having its posterior border prolonged 
into a stout plate, which is curved downwards to oppose the daetylo- 
podite ; this plate is armed with a number of tooth-like .spines not 
shewn in the drawing. The third thoracic appendage, in general 
form, clo.sely reseniblos the second, but it is slightly longer, and very 
much slighter, and di if era also in the basipodiie being strengthened on 
its anterior border by a strong fiat plate. The fourth and filth thoracic 
appendages arc soniewliat shorter than the tw'o prcecditig, stoutly made, 
and of the ordinaiy ambulatory typo. The sixth, seventh, and eighth 
have their basipodites provided with large strengthening buitress-liko 
jilates ; all three are stoutly built, but, while the sixtli is the shortest, 
the seventh is the longest of all the appendages. The eighth is inter- 
mediate in length, but has its distal five joints shorter oven than those 
of the sixth, its excess of length over the latter being due entirely to the 
great size of the basipodite, whicli is nearly twice as long as that of 
any other appendage ; it has no strengthening plates on its anterior 
border, but this is more than coinpciisatcd for by the immense size of 
tlie posterior buttress. 

The first three ahlominal appemlarjes are of the usual swimming 
typo, but are somewhat small in proportion to the bulk of the animal. 
The last three appendages arc short and stout, and are each provided 
with a pair of short, subequal, styloid rami ; they diminish progressively 
in length and to a le.ss extent in thickness, the last being rfither shorter 
than its breadth ; all three are armed with a series of short stout spines. 

The animal differs from any of its congeners enumerated in Spence 
Bate’s Catalogue in the first joint of the fiagellnm and of the appendage 
of the aiitennulo being markedly longer than their successors ; in being 
eyeless ; and in the exceptional development of tho gnathopoda, which 
are much better formed even than in the closely allied Opis, a genus to 
which, if this character alone were taken into acconni , tho species might 
be referred. The distinction, however, between Anotiyx and resting 
as it does on this character alone, is of very doubtful generic value, and 
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I have preferred to class the lU’eScnt fonii under Anonyx on acconnt of 
its more closely resoiiihliDg in most oilier points the known species of 
that genus than it does the hitherto described spccnes of Opu, 

Since the date of the issue of Spence Bate's Catalogue of the Ani- 
phipods of the British Museum (1862), a considerable number of species 
have been added to Anonyx and a few to the descriptions of all of 
which are not accessible in India. Fi*om coiisidorations of locality and 
depth, it is, however, highly improbable that any of these oorresponds to 
the species now described. 

SaiH (Archiv Math. Naiurv. (Chrisiiania) 1881, p. 4.37) has de- 
scribed an eyeless species of the genus (A. iijplilops) from 1710 fathoms in 
the Arctic seas, but I have not been able to obtain access to the paper. 
The temperature of the water at such depths as 1300 and 1710 fathoms is 
pretty constant all over the woidd, and deep-sea species have, as a rule, 
a wide distribution, so that it is possible that our forms may be the same. 
Still it appears extremely unlikely that I he present species would bo 
able to obtain suitable food in such regions, so that, jiro visional ly at 
any rate, 1 describe it as new in the absence of any evidence to the 
contrary. 


2. AAirKTiiseA lkpta, n. sp., Pis. VI If. & TX. 

This species was dredged in 107 fathoms on tho edge of tho 
Swaleh-of-no-G round, at tlio head of the Bay of Bengal. A very largo 
nunilier of specimens were obtained in the mass of'soft mud brought up 
in the dredge, which, with the exception of a few annelids, cont.'iiiied 
no olhei* living organisms. The mud eoulained a cjiiantity of broken 
lamellibranchs and pteropod shells, but none of tliese appeared to have 
been n*cently inhabited. 

Tho suhramily Anipoliscadvs contains tJio single genus ; 

Haploop^i wanting the character of having two pairs of simple eyes, and 
so being very donblfnlly a member this subfamily. With the charac- 
teristics of AiuprlUm, as given by Spence Bate (Cat. Amjihip. Ch iistacea, 
p. DO), the present species entirely agiecs, but it differs from the five 
of tho known species ligured in th.at work in the slenderness of tlio 
body, and in the great length of tho fifth thoracic a])pendage, and wanls 
also tho vinous colouration which appears more or less to eliaracterizo 
many of the species. 33ieso points, however, are hardly siiflieient to bo 
of generic value. 

The animal incasures about 0 ram. iu length and is of a fiim ivory 
white throiighimf., with the exception of the rings of dark brown ))igmeiit 
surrounding tho eyes. 

The head is of inodeiute size, iiTCgularly ipiadratc ; the portion cai*ry- 
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ing the eyes and antonnulos projecting forwards much beyond that 
giving support to the antennoB. In length, it barely equals the first two 
tlioraoic segments together. 

The two |3nir8 of eyes are of fair sizo and are placed close to each 
other on the produced upper part of the cephalon, the outer pair being 
situated a little behind as well as below the inner. 

The thorax consists of seven distinct segments increasing gmdually 
in length from before backwaixls, the last being the longest. It forms 
exactly half of the total length of the animal. The first four coxal 
plates are deep and vertical, while the last three are narrow and much 
everted, giving a fictitious appearance of breadth to this portion of tho 
body when seen from above. 

Tho first of tho abdominal segments is as long as tho last thoracic, 
but the second and third aro considerably shorter, while the remaining 
three aro vciy sliort, the fifth being not half tho width of cither tho 
fourth or sixth, and with difficulty distinguishable from tho former. 
The telson forms a deeply cleft, semilunar plate, which appears to bo 
movably articulated to the sixth segment. 

•Tlie antennoi and anfeminles aro long and slendct, but unequal. 
Tho antowuleSi much tho short ei*, equal the first six thoracic segments 
in length. Tho peduncle consists of a short spindle-shaped basal joint 
and two slender distal articulations, of which the first is nearly four 
times as long as tho second, which is with difliciilty distiiigiiLshalilo 
from tho flagellum. This latter consists of ton very slender articulations. 
Tho antennm are as long as the body less tho last four abdominal segments. 
Tho peduncle consists of five joints, of which tho first two are very short, 
completely hidden behind the projecting anterior border of tho cephalon. 
Tho third joint is long and thick and tho fourth and fifth very long 
and slender, so that tho flagellum forms much tho shorter portion of tho 
organ. This latter is but little longer than that of the auteuuulo and con- 
sists of 14 or 15 slender somewhat shorter articiilatioTis. 

The gnalhitcs arc rather small and are more adapted for sifting and 
retaining tincly divided material than for biting and cutting. The 
mouth is guarded in front by a blunt triangular plate, which appears to 
bo immovably connected with tho anterior surfaco of the head. The 
mandibles aro provided with a four- jointed hirsute appendage and 
with two plates, of which one has a simple cutting edge of no great 
j) 0 wcr, perfectly smooth for its posterior half, but worn in front into 
a series of irregular dentations. The second plate has a more complex 
structure. In front it is provided with two stout conical teeth, the 
more anterior being quite plain and smooth, while tho posterior, 
which is more slender and pointed, has its posterior border minute- 
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Ij dontatod. Ueliind these two teeth comes a plate immovably connected 
with that bearini' tlicm, but placed more to the dorsail aspect of tho 
and bearing six processes or stout hairs of peculiar form. Arising 
from stout bases they at first become constricted and thou expand into 
a lanceolate terminal plate tho borders of which are minutely dontatod. 
It is difficult to determine what may be tho function of these ])eculiar 
organs, nulcss it be to finely comminute the mud from which tho 
animal separates tho nutidtive particles on which it subsists. Tho 
first maxilliD present no points of particular interest, ct>nMistiiig of the 
usual pair of hirsutely edged idates. The second maxilla; are some- 
what peculiar, their inner border being armed with a serie.s of pecu- 
liarly formed flattened hail's shaped liko small lanceolate leafieis. Tho 
maxillipeds are four- join ted, pediform, and clawed, and aro provide I 
with a })air of elongated flattened inner plates, both these and the main 
portion of the organ being extremely liirsuto. 

Tho second and third thoracir, appendages aro but little moilifiod 
from the plain ambulatory type, presenting only a tendency to the 
subchelatc plan of construction, the dactylus being long and smooth, 
and the propodito being bnt little dilated ; the only spi*cializatioii for 
grasping being tho provision of a series of stout dentate hairs on its 
posterior border, not unlike those on the mandibles. Both these pairs 
of appendages arc essentially alike, but the tliii'd is considm'ably the 
longer and is even less specialized than the second, the proiiodito being 
barely dilated, and the dactylus, of very moderate strength. Tho fourth 
and fifth appendages are f|iiite of the usual ambulatory typo, aud 
alike in general plan, but, while the first is tho slightest and shortest 
of all tho appcndag(;s except tho second, the fourth is flic longest 
and stoutest, slightly exceeding tho thoiux in length. The sixtli and 
seventh aro of moderate length, the sixtli having its distal articula- 
tions exceptionally stout, while those of tho seventh are exceptionally 
slight, both have their basipodites strengthened by anterior and ])os- 
turior buttross-liko plates ; the ciglitli has the basipodilo very stout and 
is strengthenod bcliiiid only by an extremely broad plate, its breadth 
being one and a half times its length. Tlio eighth .T,j)j)on(lage is short 
and its remaining arl iculations ai-o in general foiin like those of the 
seventh. 

Tho first throe ahdnminnl appoMdoges are of the usual swimming 
typo, but are more freely furnished with hairs than is usual ly tlio case. 
They diminish regularly in size from before backwards. Tho last three 
aro bimmous and styloid, armed only with a few short spines on their 
proto podites. Tho rami are somewhat flattened and have a bold hollow 
curve on their inner borders beset with minute dentations (Fig. lO.), 
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The animal differs £i*om A. gaimardiit A, ingens^ A, helliana, A. 
Umicolaf and A. yapmuca, the species figured by Spence Bate (loc. cil.), 
in the great length of the fifth thoracic appendage; from A. polagica 
in iho auicnniu being shorter, in Its colour being \vluto instead of palo 
yellow, and in presenting no blotchos of red pigment on the cephalon ; 
from A. inacroccphala in the eyes being larger, and the upper and 
lower pairs equally distinct, in none of the segments being carinate, in 
colour, and in size; from A. fenuicornis, A. hnuigata, and A. carinata 
in wanting the posterior dorsal cariua. 

Anatomy. — The visual organs of Ampelisca are arranged in a manner 
somewhat exceptional amongst the Amphipoda. Being anxious to 
examine the minute structure of these and to make out whether both 
pairs of eyes were alike or of different structure, I made sovunil sots 
of serial sections in the various axes of tlio animal. From an examina- 
tion of these, the following points wore mado out, which, without pre- 
tending to be a complete account of the minnto anatomy of the animal, 
it may bo well to record. 

Organs of Vision. — The two pairs of eyes are identical in structura, 
but quite distinct from each other, and belong to a high typo of tho 
simple invortebmto eye. Tlie portion of the cliitinons coat of the head 
which forms tho “ cornea is but slightly mure convex than the general 
curve of tho part. Imbedded in this is a refi’actilo body of a slightly 
flattened spherical form, consisting of a delicate sac containing a struc- 
tureless gelatinous material. 

The sac is quite distinct from tho cavity in which it is contained, 
and is capable of dislocation from its hollow bod. In sections wliero this 
has happened the contained material may bo soon oozing From the 
shrunken sac, and forming a drop very similar in appearance to tho myelin 
drops that form in the course of a modullated vertebrate nerve. Tho 
lens, thus formed, rests on a concave surface formed of tho epidermic 
layer of tho head, which hero consists of soft rounded cells, granular 
and easily stained in spirit specimens, but doubtless quite transparent in 
life. Surrounding the lens, and forming a sort of iris, is a ring of these 
epithelial cells, deeply iinprogiiatod with a deep brown pigment. 

Behind this epithelial layer comes tho retina. This consists of 
three distinct layers. Immediately beneath tho epithelial layer is a 
layer of cylindrical bodies, nucleated and deeply pigmented, and con- 
tiunons with the bases of these (so that each appears to have its con- 
tinuation in the next layer) is a layer of tapering rods, which divide at 
their deeper extremity into two or more slender fibres. Between tlioso 
two layers there is doubtless an organic connection, oacli cylinder 
fitting accurately on to its corresponding rod, but that the continuity is 
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not absoliito is evidenced by the existence of n disliiict line free from fjra- 
tiulcs at their point of junction, and by the circmnstiiuce that roii^h 
handling has a tendency to separate the layers at this point. The rods, 
like the cylindera, are nucleated, the nueloi lyin<? not all iu tho same plane, 
but exhibiting a tcndcnicy to alternation. These rods eoiilain but few 
granules and, ns already mentioned, divide below into a number of libres, 
each of which is continuous with a cell of the third ami last layer. This 
last layer consists of spim lie-shaped cells strongly giMunlar and dis- 
tinctly nucleated. They arc prolonged at their siipijrHeial extremities 
into fibres, which are continuous with the brauchos of the ro Is of the 
second layer, and their deep extremities split up into a niinibcr of tine 
fibres, which can, in favourable cases, be made out to inosculate with 
iibres issuing from the ganglionic mass supplying the eye. 

With such rcfraclilc arrangements, tlie outer surface being but 
little curved, the entire work of rcfracliuii must bo performed by the 
lenticular bag of liiglily rcfriiigent fluid, and the rays, passing through 
the iraiisparciit epidermic layer, must be broiighl- io a focus on the 
deeply pigmented anterior extremities of the front layer of rods of the 
retina. The lens is probably a modified euticiilar strindnre. It must 
be aekuowlcdgod that so specializeil a structure as this is of a higlior 
typo than the very ill-developed compouiul eyes whicli arc comiuonly 
met with amongst the Cianintarkite, 

Nerroiis System . — The ventral nerve cord is largo and well dev'e- 
loped. In the thoracic region, tlie iiaired gaugliii are placed so elos(» to 
each other as to nearly blend, the ii-ansvcrse iMmiiriissiires prosiuiting 
scarce any constriction. In the abdominal region these commissures 
are somewhat longer. Tlio longitudinal conimi.ssiires between the second 
thoracic and the maxillipcdal ganglia are loiigei* than usual ami diveigo 
outwards, the latter jjair being ]daced fully the width of the cesophagiis 
ajiart. From these spring the long commissures of the (esophageal collar, 
which in front join with two long’, cord-liku (dial ns of cells which lie on 
each side bidow the anterior prolongation of the peculiar gizzai*d to bo 
described below. This ganglionie cord, curving upwards, blonds with 
the main ma.ss of the snpra-ne.soiihagcal ganglion, whicli fills up nearly 
the entire space of the head between the gi/.zard and its anterior 
wall. From the periphery of this mass projoct eight rounded processes, 
the centres of tho two pairs of eyes and of the tw«) pairs ef aiitoniue ivs- 
pcctively. Those of the eyes lie almost in eoiita(;t with the bases of tho 
rc^tinal spindle cells and distinct fibrous connections can be made out 
between tlicm and tho retina. F'rom tho long cord-like horns that run 
btaclv from tho main brain mass to the ccsophageal commissure, branches 
may bo traced to the gnatliite.s and to the groen-glaiid. Facli of the greats' 
30 
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gaii{flion masses, tlic ventral ^an^lia iiiul tided, is sai*roiinded more or less 
completely by a layer of small I'oand cells that have all the histological 
characteristics of Leucocytes. From an examination of certain figures 
illustrative of ciirront reMoai*chcs in the gi'Oiip, 1 am inclined to think 
that these have been, in some cases, mistaken for nervous elements and 
described as portions of the ganglion system. They are, however, simple 
grtiiuilar rounded cells with small indistinct nuclei, botli cell substance 
and nuclei greedily absorbing all dye stuffs. These cells are quite 
without tails or otlicr protoplasmic connections, and appear to be packed 
in the iutorcellular lymph tissues surrounding the ganglia rather than 
embedded in any intercellular material. Tliey are certainly inesoblas- 
tic and probably arc plasinic cells whose function it is to subserve the 
ra[nd nutritive changes going on within the ganglionic system. 

Muscular System. — TJiis, in one s|)ecicH, is but feebly developed, the 
sections conti'asting strongly with those of Kpooies of more active habits, 
such as inhabit the surface. In the head a number of radially placed 
bands suspend the gizzard, those in the middle line above being the 
most strongly inark(}d. A strong band runs between the anterior part 
of the under surface of the gizzard obli(|uely downwards and backwards 
to the autcro-inferior corner of the sifting*’ stomach. The body mus- 
cles are especially feeble, the be.st developed being the great oxtonsors of 
the segmeuts, which attain a development somewhat superior to the 
other body muscles. The great obliquely vertical bands which take up 
BO large a share of the segmental s|)aco in most crustaceans are scarcely 
developed at all in the thoracic segments and but feebly so for even the 
first three abdominal segments, wliicli usually have these muscles of 
immense size for kee[)ing up the constant vibrations of tlie three anterior 
abdominal appendages. Living, liowcvcr, as this species does, imbedded 
in tolerably thick mud, it can have but few opportunities for putting 
this movement in action, the want of a free current through its hi'anchial 
plates being met in another way. The muscles of the tlioraeic appen- 
dages and of the lust three abdominal appendages are correspondingly 
weak, the greater part of the .««{Kice within the articulations being taken 
up with aggregations of plasniic cells like those already described 
as surrounding the ganglionic ccnti'es. 

Digestive System . — The gnathites, already doscribod, work beneath 
a vaulted space formed by the sterna of tho cephalic and maxillipcdal 
segments. From the middle of this vault a funnel-shaped pharynx loads 
into a very narrow oesophagus of some length, which 0|>eus into a largo 
cavity which appears to function as a gizzard. This cavity is nearly 
rounded in transverse section, but slightly fiattonod from above down- 
wards, especially behind, tho width of the lumen being about oue quarter 
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the depth of tlie head and more than alhirdof ils breadth. In lenijth, it 
considorably exceeds half the length of the head, the (rsophagns openinf^ 
into it rather in front of the middle of its lenp;t1i. Ti is lined tliroiiijrh- 
oiit with chitine, and presents sundry toothed plates and hairs w'hieli 
subserve the trituration of food. Of these plalc's and hairs, the follow- " 
ing ai*e the most roinarkablo : from the anterior wall of tho cavity, 
on cither side of the middle line, projects a strong ilatt-ened plate 
somewhat narrowed at its origin from the wall of the cavity and 
expanded at its border, which latter is arnn il with a donblo row of 
strong teeth, very like those on the triturating plate of the man- 
dible ; the upper ranks of these teeth are short, strong, and some- 
what lanceolate in foi*m, while the lower ranks are longev, thinner, 
and of more uniform thickness, and interdi^iiate with a scries of 
similar long weak teeth placed on a second pair of [)1atcs situated on the 
anterior portion of tlie ventnil wall of the organ (Plato IT, fig. 3.). 
Lastly, the middle ^lart of the dor.sal wall of the organ is densely 
clothed with long thin flcxihlo Iniirs. Prom the vicinity of the posterior 
end of the ventral wall, rather nearer the posterior end of the organ 
than to the point of entry of the a'sojdiagns, a fiinnoUshapod depression 
leads to a very short eliannel, which admits the food <o a second ehiiin- 
lined cavity, which 1 have already alluded to as the “ sifting stomach.’* 
Seen in transverse section this latter cavity Ir.is a cordate outline ; a 
strong ehitinous ridge, with a very broad base, projeeling upwards into 
its lumen from its ventral wall, and reaebing nx)tv!irds nearly to the 
level of the dorsal wall of the organ, thus dividing the greater part of 
the length of the cavity into two nearly distinct spnees. In front and 
behind, this ridge sinks down rapidly to the level of the vontrnl Avail of 
the cavity. Kaeh of the two main s])aces into Avhich the visens is thus 
cut off is fui'ther subdivided by a A'^ery delicate ehitinous plate which 
projects npwarils and inwards nearly" as high as the main median ridge. 
These plates, the median ridge, and the walls of tlie visens arc filikc 
clothed with closely set, short, ami stiff, but vm-y fine, hairs, so that the 
entire organ must form a most ellieiciit sieve by which all ])articlcs that 
IniA’^o not been siiflicienfly commiiuited in the gi/zard arc kept from 
entering the mid-gut. The “sifting stomach” opens behind by a 
constricted channel into tlic mid-gnt. The mid-gnt is of considerable 
dimensions, and is perfectly straight and of nearly uniform diameter 
throughout, it opens by a narrow anus on the under suilaeo of the 
sixth abdominal segment close to the tclson. In its anterior [iorlic)n the 
endothelial coat is tAVO cells in thickness and tlie mesobhistic layer 
of perceptible thickness. In the hinder part of ilio canal, lioAvcA’nr, 
the endothelium is reduced to a siiiglo roAv of cells and the meso- 
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blastic layer is so thin as t.o be Bcarccly pcrcex)tiblo. It is a simplo 
roiiudod channel without foldings or complications of any sort. Tho 
large size of tho canal is no doubt connected with the bulky natnro 
of the food in pi’oportion to its contsuued nutriment. Tii all but ono 
of tho Rpofiimons cut the intestinal c<anul was full and it» contents 
simply mud, exactly similiir to that clinging to the outside of tho 
animal, which a]>])cars to live by swallowing the mud without any parti- 
cular selection, trusting to the clabomte an angoments of its digestive 
apparatus to separate and utilize any particles that may possess a nutri- 
tive value. 

Glandular System . — This in our species possesses but a feeble deve- 
lopment. Situated below tlie main mass of the supi-a-cesophagoal ganglion 
is the green gland, consisting of a mass of somewhat elongated cells en- 
closed in a distinct capsule. The situation of its duct could not be made 
out. The liver lies behind tho gizzard and immediately underneath the 
anterior end of tlic dorsal vessel. It is of small size, and does not com- 
pletely sheath tho mid-gut, being ])laeed almost entirely above and at 
tho sides. Certain glandular cells can also be niailo out within tho 
basipodites of certain of tho thoracic appendages, notably of the fifth, 
but the position of their ducts could not bo discovered Avitli cc)*tainly, 
although I am inclined to think that tho opening is in tho propodite, 
near its articulation with tho dactylopodilo. 

Vascular System , — The dor.sal vessel is a tube of considcrablo size 
occuj)ying the greater part of tho space between tho groat extensor 
muscles of tho segments above and the intestinal canal below; and is 
slightly constricted at tho points of junction of segments. Of largo 
size ill the thoracic region, it tapers off, in front and behind, and 
is lost. Beyond tho eonatrietioiis, already mentioned, no signs of valves 
could bo made out. It ajipoars to open by minute, oblique slits into tlie 
general lymph spaces surrounding it. In histological structure it con- 
sists of an inner layer of flat, polygonal epithelioid cells, covered by a 
layer of fluttened nucleated fibres disposed in a regular spiral round ilie 
tube, the ostioles communicating with tho lymph space consisting of 
interstices between the thus obliquely placed fibres (PL TI, Fig. 3). 
Tho general body cavity is divided into lateral halves by a dolicato 
vertical septum connecting the dorsal vessel with tho body wall above 
and with tho intestinal canal below, and cacli half is further subdivided 
by a horizontal septum running from plenron to pleuron abovo the genera- 
tive gland tubes to tho side of the intcstiiio. 

Organs of Respiration . — The branchifo of our species attain an ex- 
ceptional degree of complexity. There are five pairs, which are at- 
tached to the coxopodite of each of tho thoracic appendages except the 
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first and last. Each pll plate consists of a flattened lamina of consider- 
able length, the longest being ncarl 3 ' ns long as twice the dcptli of the body, 
bh’om each face of this primary lamina, spring secondary laininn} ar- 
ranged in regular alternation on cither side to tho number of 20 or 30 
on each face. These secondary laniinoe are of considerable ami, the depth 
of the largest being quite half the leugtli of uu avcnigc thcraoic segment. 
Gills of so complicated a structure as this are rare amongst the Aniphi- 
pod.a, and their presence in our sjiccies is no iloubt connected with its 
inodo of life. Burrowing as it does in thick mud, its aiittM-ior abdominal 
appendages cannot lie kept in the usual aapid viliratioii which in most 
species maintains a free current of water through tho subthoracic 
hollow. Such a current being unobtainable, tlie ditlhfiilty is met by the 
great increase of available gill surface seemed by the complex braneliial 
structure already described. 

Organs of Jieprodiir.tinu , — Although a very large number of speci- 
mens Avas obtained, all appear to belong to the female sex, all prosiMiting 
tlie same external ciiaractoristics, and all tho specimens tliat were dis- 
sected having tho same form of generative gland. Ap[)arcutl 3 '^ tlio 
animals wore hot breeding at tho time of the liaul, as, although tho 
ovaries of most of those .sectionized conlaineil young ova, none cai’i ied 
oggs beneath tho thorax. The ovaries consist of a simple tube bent on 
itself and occupying nearly tho entire length of tho thorax, so that a 
tyjucal section exhibits four tubes cut across and dis])osod in a sornieirclo 
below the alimentary canal ; of the.so tho outer pair appear to bo the 
glandular and tho inner, tho duct portions of the organs. Sue.li ova as 
wore met with in this latter portion of tho tube were env(jloped in a 
voluminous ovoid coating of alhumiiious material. The flexure of tho 
ovarian tube takes place at the antei-ior cud of the tliurax, so that its 
blind conmienceiiiont is in tlio iiio.st postoi'ior portion of the region. 1 ii 
one series of sections, the organ presents a suspicions resemblance to 
a sporTn- 7 )rodncing gland, in other respects difTcring in no way from tho 
usual type, while no ova could be made out in aii}- portion of the series 
of sections. It ma)' be that this is a male si)ecimen, hut, if this bo 
tlio case, the organs of both sexes closely resemble each other, even 
to tho detail of tlio double tubo bent ou itself. 

3. Micuodeutopus megn^, n. sp., PI. VTI., Figs. 1 — 4. 

The species described below w.as taken in the surface net in tho 
turbid water (about G fathoms) of the Megna Shoals. 

Tho animal, wliicb is 4i mm. long, is of a dirty white colour, 
and the intestinal canal of tea shews through the body as a greenish 
streak. 
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The head is small and somewhat excavated below, the antenuaa 
originating a good deal behind the antcniinloB. There is no rostrum, 
and the single small black rounded eye is placed on a promiuout angle 
situated between the antonnulcs and anteniue. 

The thorax forms a little more than half of the entire body length, 
and is long and slender, the segments (saving the first, which is shorter) 
being subccpial. The coxal plates arc small and narrow, the anterior 
ones being so short as not to overlap in all positions of the {inimal ; that 
of the third is the deepest, while the lust three arc extremely narrow 

The ahdomen is small and, like the thorax, narrow, its first throe seg- 
ments being about the same size and depth as the immediately preceding 
thoracic segments with their cox«a>. The last three segments are small 
and nearly cylindrical, and the short telson is armed above with a pair 
of peculiar conical protubci'ances bearing a single strong bristle. The 
bist three segments also have their posterior borders furnished, in tho 
middle lino, with a few short stilf hairs. 

The autennntes and antenmv. are stout, approaching tho pediform, espe- 
cially in tho case of the latter. They are subcqual in length, tho anten- 
nules being a litllo the longer, equalling the length of the thorox loss its 
last segment. The peduncle of the anhniunlrs fo!*ms neai’ly two-thiiMls of 
the entire length of the orgtins and is very stout. It consists of three joints, 
of which the first is the stoutest, but is intermediate in length between tho 
two remaining joints, tho second joint being much tho longest and form- 
ing nearly half tho peduncle, while the last joint is the shortest and 
slenderost. All three joints aro modomtely liirsiite, ospocially along 
their inferior borders. The appendage of the antennulo is iini-nrticulat(j, 
and so small as to be very easily overlooked, indeed, it is of so delicate a 
character that it will bo found to bo wanting in a large proportion of 
s])ecimcns. The flagellum proper is very slender and consists of 10 to 14 
short articuli armed witli extremely short hairs. 

Tho peduncle of the anientno is botli absolutely and relatively much 
longer and stouter than that of the antoiiuules. It is five- jointed, the first 
two joints being short, but very stout, the last two very long and sub- 
equal to each other and to tho long middle joint of the peduncle of the 
anicnnule, and tho third joint about half the length of tho two distal 
pieces. All its joints aro moderately hii*suto especially on the inferior 
borders, and the last joint is additionally armed on tho sides with 
a number of stout tooth-like spines. The flagellum is very sheu’t, 
forming not a quarter of the entire length of the organs, and consists of 
10 or 12 very short, feebly armed articnli. 

The gnathites and the digestive apparatus generally present a strong 
general resemblance to those of Amj^elisca lepia^ already described. The 
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mandibles are of even more complex stnictare, tlicir cutting and tritura- 
ting plates being alike doubled. Each pair of plates is imiriovably con- 
nected together, the two cutters having simple toothless chisel edges 
and closely resembling each other in general form, while the triturating 
plates arc very peculiar, the liioro superlicial plate being smaller than 
the deeper and armed with short, stout, conical teeth, tho most anterior 
being blunt and considoi-ably longer than the rest, and the deeper tritu- 
rating plates even more complex. Must anteriorly comes a vertically 
arranged row of three stout, bluntly' conical teeth placed, it will be ob- 
served, at right angles to the main row of tril.ui*atiiig proc'csses. llohiud 
this row comes a peculiar stout tooth with a trenchant, biliil a])nx, and, 
behind this again, a number of long stout spines of no great streuglh. 
Tho maudibular appendage is of exceptionally great ])roporlional size, 
being al)solute1y considerably longer tlian tlie ]>ediforiu ramus of tho 
maxilli])eci, and may often bo made out projecting forwards botwoeu 
tho roots of tho anicnnules and anioniiiu. Tlio palp lias four joints, 
of which tlift first is very short, while tho remaining three are siibccpial 
and long. Tlio last joint ends in a dense brush of long thin hairs, but 
tho remainder of tlio organ is nearly smooth. 

Tlio dijratice 'ortjana, as far as they were examined, closely roscniblo 
those of AiiipeliHra lepla, the clutinous slomach being subdivided into two 
cavities, and closely resembling that of Ampetisca in the ariiingemont of 
its armature. There is the same pair of strongly armed plates at tho 
anterior extremity of the organ, and it is further notable that, as in 
Anipalimif tlie spines of these ]>lates resemble iu form those on the pos- 
terior portion of the trituniting niandilmlar plate; being siinidc pointed 
rods, ill both cases, in the ]ircsent species ; and laneet-headod spines 
ill both situations in , 'I The “sifting'* stomach ajipears to bo 
of identical construct ion in both species. 

Tho second anil third thuracir- njipmdiitpxs^ or fpin/Jmpndn^ present 
considenible sexual- ditfereiices. In the male, the 1st gnathopod, lliongh 
of hut medium length, is imincnsely stout, being nearly as thick as tho 
body of the animal. It is furnished with a well-developed and very 
powerful double siibehela, tho dactylus, which is .strong fiiul a little vari- 
cose, but otherwise iinarnicd, being opposible to the nearly (piadrangular, 
very short, and hirsute propod ito anil the latter again to tlie prolonged 
postero-infei-ior finglo of tho iinmensoly dilated carpopodite. Tho 
artieuhiiion between this latter and the meropovlite is very oblique, 
being placed iiiiich more on tho anterior than on the inferior aspect of tho 
articuliis. The remaining joints, tliiugh very short, preseiil nothing 
romarkahlo. Tho second gnathopod in tho male is short, slender, and 
imperfectly subehelate, the dactylus being barely opposible to the dilated, 
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but not prolonged, propod ite. As in its predecessor, the articulation 
between the carpus and merus is extremely oblique. 

In the female, the gnathopods are both much smaller, the first, 
though larger, being not disproportionately so to the second. The 
Hubchelao of both pairs are single and very rudimentary, that of the 
first being barely opposible and the grip secured only by a few weak 
spines on the propodite, while the second pair differ but little from an 
ordinary ambulatory appendage. The carpo-ineropodital articulation 
of the first is oblique, but in the second griathopod it is of the oi*dinary 
typo. 

In the young male, the 1st giiathopoda are comparatively small, but 
can still bo distinguished from those of the female by the presence of 
the distal ly prolonged spine of the propodite. 

The 4th and htli thoracic appendages have rather long and falciform 
dactylopodites, but are otherwise of the usual ambulatory type ; the fifth 
is the longer of the two, being as long as the last four thoracic segments 
and subequal to the sixth appendage, while the fourth, which is subccpial 
to the third, is at least one- fifth shoHer. The sixth, seventh, and eighth 
thoracic appendages resemble each other in general form, but increase 
ill dimensions, especially in length, from before backwards, the increase 
being mainly in the great proportionate length of their distal articuli, 
the length of their ba.si- and ischiopodites dilToring in nincli smaller pro- 
portion, so that, while the sixth docs not exceed the fifth in length, the 
seventh appendage is as long as the entire thorax, and the eighth longer 
than the seventh by the length of the aiiirnars head. Their basipodites 
are much compressed, but not distinctly buttressed. 

The first three abdominal appendages arc lai'go and powerful and 
well armed with hairs, and the last throe, short and cylindrical with 
styloid rami, boUi protopodites and 'rami being armed Avith a iiiimber of 
short stout spines. Wlieu extended, they all three reach about the same 
level and their rami are subequal, the protopodilo of tho last pair being 
extremely short. 

The animal was found in considorablo numbers to all appcai'ancc 
swimming freely in the water; there was, liowcver, abundant drift wood 
which may have served as its hiding place, aud the little creatures Avhen 
under observation showed a very strong tendency to take advantage of 
such opportunities of concealment. 

It is possible that those taken had been Avashod from their hold by 
the strength of tho current, which often reaches a speed of 4^ knots on 
the Mogna Flats. Still, I cannot say that I actually detected a .spociinoii 
burrowing a shultor for if-sclf in any case that came under my obser- 
vation. 
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Tlio posterior appendages are, however, admimbly adapted for cling- 
ing to any clnanco protection that might bo met with. 

Tlio male is provided with live pairs of simple branchial laminm 
attached to each tboracic appendage between the tliird and seventh in- 
clusive. In the female, the giavid egg porch renders it diiliciilt to make 
out tlio exact number of these laminm, but £ am inclined to think that 
it is the same fis in the male. 

Our species differs from M. gryllotalpa in the much greater propor- 
tionate size of the 8th thoi*aeic ap])cndage ; from M. wchsicrii in the 
larger size of the seventh afipeiidage and in the body of the latter being 
much stouter ; from M. anomalim and iff. tennis in the apipendage of 
the superior antenna being uni- instead of multi- articulate ; from M. 
vcrsicnlatus in the posterior thorsicic appendages being longer in that 
species, and in the peculiar form of tho anterior thoracic appendages of 
vcrsiculatns ; from jff. lowjipcs in tho aiitenmiles and anteiino) being 
snbequal in our species, while in tho former tho antcniiiile is much 
longer than the antenna; from M. macrnnij.r in the three posterior seg- 
ments of the pleon being armed with spines ; fioni gramUmanm 
in the antennules and antennaj being nearly of equal length and in tho 
form of the last jiair of abdominal appendages, which in our species have 
the peduncle niiieh shorter than, insU'ad of snboqual lo, tho rami ; from 
iff. australis, 3i. tenuipos, and M, chelifer, in tho flagellum of the 
antenniiles being shorter instead of longer than the peduncle ; and from 
M. mortani in this same point (which appears lo chameterize all tho 
Australian inembcrs of the geims\ and in tho form of the first gnathopod 
of the male; M. maculaias (Thonipson, Am. I, (5), IV, p. 33, from 
Dunedin, New Zealand), agrees with the otinn* Anstiuhisian forms in 
jjos.so.ssing a very long antoniiule, the appendage of which is innlti- 
articulate, and ililTors further from our species in the comparative short- 
ness of the 7th thoracic ap^xjudago. 

4. Monoculouks meuaimiEON, ii. s]>., PI. VII., Kig. 12. 

This species was taken at the surface in tho drift net in rather tur- 
bid water on tho banks off Chittagong. 

Only a single (probably male) specimen was obtained, so 
that I am unable to fnrnisli any details as to its more minute 
anatomy. The animal is 3*2 mm. long, of a dirty white colour, 
and tho intestinal canal shews throiigli tho carapace as n. greenish 
streak. 

The head is very small, and is produced in front into a peculiar, 
<lown-turncd hooked rostrum, very minutely serrated ahmg its posterior 
border. Tlio anterior half of the iippei* surface, and a |»«)r( ion of ii .p 
31 
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Hides, arc occupied by the eyes, which blend in the middle lino so as to 
appear to be a sinj'lo organ. 

The thorax is small, forming only a third of the whole body length. 
The segments increase gi’adually in length from before backwards, the 
last being nearly double the length of the first, and are of very moderate 
depth. The coxal plates, however, are veiy deep, nearly eij^ualling, as 
a general rule, the depth of their corresponding segments. The last 
coxal plate is the only marked exception to this rale, being only half the 
depth of the corresponding segment and little more than hall the depth 
of that immediately preceding it. 

The abdomen is very large, forming more than half of the total body 
length, the first three segments alone exceeding the thorax in length, 
while the remaining three are as long as the first four thoincic segments. 
Tlie first three segments are of great depth, while the last three are 
lulher narrow. Tho telson is simple and laminar. 

Tlie anienmde is slightly longer than the thorax. It is moderately 
hirsute, tho distinction between podiinclo and flagellum is very ill- 
marked, the first joint alone of the former markedly exceeding the suc- 
ceeding articulations in size. Tho flagellum consists of 10 or 12 short 
joints. 

Tho antennoB arc slightly longer, exceeding tho antcnnules by tho 
length of an avoitigo thoracic seginoiit. The peduncle forms a good deal 
less than half its length, is moderately hirsute, and consists of five 
joints, of which tho first three are very short and the last two long and 
stouter than any part of tho peduncle of the aiiteiinulc. Tho flagellum 
is very smooth, its hairs being extremely fine and short, and consists of 
about forty very short joints, the lines between the component nrticnli 
being very indistinct. 

With tho exception of tho maxillipod, which is small, hirsute, and 
clawed, nothing could be made out of tho guathites, which are very small 
and almost completely liiddeii by tho sides of tlie head. 

Tho second and third thoracic appendages aro long and slender, tho 
third being a little the longer and stouter, nearly equalling tho com- 
bined head and thorax in length. They closely resemble each other 
and show well the ]iccaliar form characteristic of the genus in 
having tho postoro-iiiforior angle of tho carpopodito prolonged into 
a spine opposiblo to tho propodito and long enough to meet the 
daetylopodito. This spine in tho second thoracic appendage pro- 
jects a little behind the propodite, while in the third the pi*o- 
l>odito slightly exceeds tho spine. Tho fourth and fifth are tho 
shortest of tho thoracic appendages ; they are subcqual and moderately 
Blout>and closely resemble each other, both being very hirsute and termi- 
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natod by a brush of hairs so donso as to hido their dactylopoditos, wliich, 
if prcscut, must be very small. The sixth and seventh are stout, and nl iko 
in gonersil form, having their meropodites considerably expanded. They 
are articulated quite to the edge of the coxre and their basipodites, 
though strong, are without buttress plates. The seventh ia considerably • 
the longer, the sixth being only as long as the head and the first four 
thoracic segments, while the seventh ia as long ns the Iicad and thorax 
save its last segment. The eighth is unfortunately partially wanting on 
both sides in my one specinicn, but is evidently much the largest nnd 
longest of the appendages, the basi-, ischio-, and mcu'opoditcs, which re- 
main, being very considerably larger than those of any other appendage ; 
the basipodito is strengthened by buttress-like plates both in front and 
behind. 

Tho first ihreo abdominal appond-ittjes aro of the usual typo, but are 
oxcoptionally powerful. Tlio last three arc rather long and thin, tho 
fourth being longest, and the sixth tho shortest, tho fifth, however, pro- 
jecting rather beyond tho other two, when all three are extended. They 
aro almost witlibiit hairs or spines, such as are j)rosont being very fine 
and shoi’t, and have their protopodites cyliiidncal and their mmi, of 
which each has a pair, of styloid form. 

Onr species differs from ilf. carwafm in wanting tho dorsal keels 
and in both gnathopoda being of typical form ; from ^[, slimpsonii in 
the much larger proportional si/.o of the abdomen; and from M. dtunh'iiia 
in the last two coxio being of fair size, certainly not very small, in the 
eyes bcniig black and not vormillion-coloured, and in tho greater size of 
tlio abdomen. 


CoNClIOLESTES, gon. I10V. 

The following species is a most singular ono in its habits. It belongs 
certainly to tJic subfamily Corophihirs tho family Oorophihhxij bull can 
find no genus, oil her in Spence Jhite’s Catalogue of tho British Museum 
Amphipoda, or amongst the numci-ous new genera that have been estab- 
lished in tho family since the date of that publication, that, by any mo- 
doratc extension, can bo made to includo so peculiar a species, al- 
though it certainly approaches most nearly to Comphinm. 

It was obtained by dredging in 7 fafchoni.s, on a sandy bottom, off 
the “ Seven Pagodas,’* on the Madnis Coast. Amongst the ealch were a 
number of specimens of Dentalium lactenm^ somo living, a few empty, 
and more containing a small pagurus. On examining the latter, I was 
surprised to find that two specimens wore inhabited l>y a tubieolcus 
ampliipod which had made its home in tlu» sheik lining it with a infA- 
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turc of silken secretion with fine sandy particles ; this inner tube being 
quito difliitict and coherent when so|>araicd from the shell by dissolving 
the latter in dilate hydrochloric acid. 

Though quito lively, it was evident that the animal must bo qnito 
conliiied to tho bottom, as it was evidently incapable of lifting its heavy 
house, but crawled about the bottom of the jar by moans of its powerful 
aiiteume. Of the two specimens, ono was a female, and it is notice- 
able that tho eggs she carried wei*o enclosed in no proper egg-poucli, 
but were retained under the thorax only by narrow plates fringed with 
long hairs, which, though of equal morphological value, differ markedly 
from the usual broad plates. 

So far as I am aware, the circumstance of an amphipod making uso 
ef a deseri.ed shell as a tube has not been previously observed, and I 
have based the proposed generic name on this circumstauco. 

Animal long and slender, with the abdomen composed of six 
distinct but very small segments; antcnnulo moderately large, flagel- 
late, but without append.ago ; antennro very large and pediform inser- 
ted barely behind tho antennules ; 3rd tln)racic appendage with a well- 
developed subchela coiisidcmbly larger than tho weakly snbcheUu of 
2ad tlionicic appendage ; 7th and 8th thonicic appendages short, with 
the cnrpopodital articulation peculiarly modified, tho joint being placed 
obliquely on tho anterior and outer face of the articulus, and tho distal 
cud of tho carpopodito rounded, and covered with short closely sot 
recurved booklets ; 8th ihoi*acic appendage ambulatory ; 4th abdominal 
appendage bironious, 6th blunt, rounded, without rami, nearly hidden 
beneath the squamous telsou. 

5. Concho LKSTBS dentalii, n. sp., PI. VH, Pigs. 7 — 11. 

The licady scon laterally, forms a truncated pyramid with tho baso 
forwards, the small eye being situated on a small angular process ho- 
tweon the antennulo and antenna, but no marked recess is formed for 
the reception of the latter appendage. Tho carapace projects forwards 
a littlo in the middle line between tlie antennee in the form of two pro- 
cesses, forming a sort of bifid rostrum. 

The thorax is very large, being a littlo more than twice as long as 
the combined head and abdomen. Tho length of tho segments is 
somewhat irregular, tlie first being tho shortest, the 2nd, 5th, and 
Gth Bubequal and longest, and the remaining segments of inter- 
mediate length. The first segment has tho additional peculiarity of 
being prolonged into a sort of rostrum, armed with a tuft of hairs, 
which overlaps the back of tho head. The co.Yal platos arc small, 
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and quite distinct from each other, the tirst four forminpf conical 
processes directed oblirpiely forwards and downwards fi*oni their cor- 
resj)onding jdcura, and tlio liindor throo being longer, but very narrow, 
plates. 

The first threo abdominal segments are subequnl, nearly cylindrical, ' 
aTid arc a little shorter than tlio fii*8t thoracic segment ; the last tlirco 
are very diminutive, and the tclftmi short, scpianions, and semilunar. 

The antennnh is stout, less than half ns long as the body. Its pe- 
duncle forms tlu-ee-fqurths of the length of tlio organ, and consists of 
three joints, subeqiial in Unigth, but diminishing progr(?ssivoly in stout- 
ness, and the flagellum consists of five stout longish articuli. Jleih 
]»eduncle and Uagollnm arc armed with a largo number of long stilT hairs, 
and the flagellum is, in addition, provided below with a st'ries of flexible 
flattened hairs quite dilTereiit from the others. The antenna is pedi- 
form and much the largest of all the appendages, being very stout and 
nearly as long as the entire thomx. Almost the ontiro length of the 
organ is formed by the pediinele, fbe flairidlmii bm’ng represented by a 
single sliori, stout joint terminated by a pair of strong claws. Tho 
first and last podnnculary articuli arc subeqiial and rather sliorf., tho 
second a little longer fban these, and the tliird and fourth siibeipial 
and very long, forming togcilior two-tliirds of the Icngtli of the organ, 
which is profusely armed with long, siilV hairs. 

The (jnath'ifesj as far as they could be examined, present no ]K)iiifs 
of peculiar interest, the mandibles being of simple form and palpate, 
and tlie maxillipods small and ungiiieulate. 

The first of tho tjnanuqmds is but feebly subcbelafe, no palm being 
developed to the propodite ; such grasping power as it may have being 
furnished by a number of fine serrafions on the dactylopodito and somo 
stililsb hairs on the prolopoditc. The appendage is as long as tho pedun- 
cle of tho superior antcunro ; the second gnatliopod, though hut littio 
longer, is Tniich stouter and has the protopodite much di^itcd, tho palm, 
though rather oblique, being strongly armed with three formidablo 
teeth, and the dactylopodite being strongly serrated. Tho dactylopodito 
also presents the following additional pccnliaritios : first, it is armed 
in its anterior border with one or two hairs, a most exceptional circum- 
stance, and, secondly, it is really ti*ifid >vhen scon from nhovc, as, from a 
point about half way along its length, a powerful secondary tooth pro- 
jects obliquely on cither side; tliesc latter being but littio oxcocilcd 
by the main central toof.li citlier in length or stoutness. As in tho 1st 
gnatliopod, tho carpo-propodital articulation is rather oblique. 

Tho next two thoracic aiyuendages (4th and 5th) aro short, being 
cxily as long as tho two first joints of Wie peduncles of the anib\- 
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nulus. They are mainly remarkable for the stoutness of their articuli 
and the length and stiaightness of their dactylopodites. The 6th 
and 7th thomcic appendages are of very peculiar structure, and 
have already been shortly described in the generio diagnosis. They 
are similar in general form, but the 6th is somewhat the larger, its 
excess of length being gained mainly in the basipodite. Each carpo- 
podite foiTns a stout cylinder, armed at its point with a short, stout 
spine, and densely clothed at its apex and outer aspect with short stout 
recurved hooks. The propodite is articulated a little below the 
middle of the outer and anterior aspect of the carpopoditc, and the 
dactylopodite forms a small, but much curved hook. The 8th thoraeic 
appendage differs considerably from any of the other appendages, and 
is inoi*o of tho normal typo. Subcqnal to the second gnathopod 
in length, it is tho slendci'cst of all the appendages, the basipodite 
alone being of any size, and even this considerably tapered distally. 
All tho thoracic appendages are somewhat hirsute. 

Tho 6rst three abdominal appendages^ though of tho usual typo, 
are very small and much broiulcr than long. Tho foUrtli is the larg- 
est of them all, its peduncle being stout and armed with a few stout 
spines, and its rami, Avhich are equally stout, about half the length 
of tlie peduncle and armed with a number of stiff slightly curved 
spines. The articulations of tho rami of this appendage with its 
peduncle are strong and of hinge type ; and watching tho aniniiil 
while alive, I was impressed with the idea that tho organ could be, and 
probably is, employed by the animal as a forceps for holding on to its 
house. Of tho hfth abdominal appendage 1 have been unable to obtain 
a satisfactory view. It is small and its peduncle is very short, though of 
considerable breadth. The ramus .appears to bo single and rounded, 
and has its end beset with recurved hooks, simila’r to those on the car- 
popodites of tho 6th and 7th thoracic appendages. The last abdominal 
aitpcndogo is short and blunt and has no ramus, its end being armed 
with a few spines, some of which show a tendency to hooking. 

6. AMPiiiTnoE iNDiCA, M.-Edw., FI. X., Figs. 1—7. 

This very beautifully ornamented species was obtained in the drift 
not, in the middle of tho Bay of Bengal, on a voyage from Chittagong to 
Madras. Although so far from land, there was a certain amount of 
flotsom and jetsom to be met with on the surface, and it was in the in- 
toi’stices of such pieces that the little animal had its home. It builds no 
regular tube, but constinicts an irregular sort of shelter for itself by 
glueing together tiny morsels of driftage, ekeing out its materials ; 
from the appearance of soma of tho irregular masses resulting froTii its 
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architectural efforts, I am inclined to believe, with pellets of its own ex- 
creta, ns observed in certain kindred species by S. Smith (Natnrti, 
1880, p. 695). To this queer home it clings most tenaciously, and T shoujd 
certainly have overlooked it altogether had not my assistant, in lifting 
some of the morsels of debris, with the view of cleaning the catch, acci- 
dentally demolished a homestead and evietod one of the tenantry ; when 
a closer examination resulted in the discovery of a considerable number 
of specimens. 

The animal is about 5 mm. long, and is very beautifully coloured. 
The ground colour is a rich deep purple, fading to nearly a burnt-sienna 
tint towards the dorsal lino, the coxal plates being darkest and free from 
paler markings. Tho whole of the head and thoi-ax is mottled with 
|)atchoB of tho brightest golden yellow, Avhich forms a broad, but 
somewhat irregular, band along tho middle of the back, and is further 
disposed in irregular patches over tho pleura of tho somites. The Imsi- 
podites of the thoracic appendages are of tho deepest purple, but on 
their distal ai'ticuli tho colour fades to a paler shade of tho same tint. 

Tho head has an iiTegulnrly pentagonal outline, its anterior bor- 
der being peculiarly vertical and straight, and without any rostrum. 
It nearly equals in length tho first two thonicic segments ; its depth 
is but little less. Tho eye, which is coloured the bnghtest scarlet, is of 
medium size and placed at the aiitero-inforior angle of the head. 

Tlic thorax is large, forming five-ninths of tho entire body length. 
Its segments are stout, and as deep as they are long, and do not differ 
markedly from each other in length, but tho 3rd, 4th, 5th, and Gth are 
snbcqnal, and about longer than the two first and the last segmenfs. 
Thu live anterior coxal plates are deeper than tho corresponding 
segmoTits, and the 5th has the additional peculiarity of being composed 
of two lobes, of which the anterior is as deep as, or deeper than, the coxin 
in front of it, while tho posterior lobe is very narrow and corresponds 
in form and depth to the very small coxm of the 0th and 7th segments 
behind it. 

The ahdonian is small, forming but little more than Jrd of the 
entire body length. Its first, second, and fourtli segments are sub- 
equal in length to tho first two thoracic segments, while the third is 
siiheqiial to a median thoiacic, and the last two aro very short, tho pen- 
ultimate segment being tho shortest of all. In depth, tho 1st abdominal 
segment only equals tho last tlioi’acic sogmont and its coxin, the 2nd and 
3rd arc somewhat deeper, and the last three segments very narrow. 
The telson is small, laminar, somewhat upturned, and of a ronndodly 
conical outline. The hist throe segments are armed with a few hairs 
along tho middle line. • ' 
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The antennule is a little more than a third of the body lon^th, 
reaching back to nearly the end of the 4th thoiucic segment. Its 
peduncle is moderately stout and forms more than half the length 
of the organ. Of its three jarticuli, the iirst is the longest and stoutest, 
the second, nearly as largo, and the third, very small, is dotted 
along its inferior border with a number of long line hairs, but, with 
the exception of a few short fine hairs, is naked above. The flagellum 
tapers gradually, and is formed of 13 — 14 short joints, each of which is 
distally armed with a few short stiflish hairs. 

The antenna exactly equals the antennule in length, but is much 
stouter and subpediform. Thu peduncle forms fths of the eiitiro 
length of the appendage ; its first three joints aro very stout, but in 
length together only equal the 4th, which is subequal to the 5th. The 
proximal segments are pretty libciully clothed with long hairs, and the 
last with hairs shorter and almost spinous. The flagellum consists of 
9 — 11 very short joints, each of which is armed distally with a circlet of 
short stifE hairs. 

The gnathites aro rather small and inconspicuous, but the mandible, 
which is provided with a small appendage, is of remarkable complexity, 
its triturating portion being subdivided into three distinct, but immovably 
connected, plates, each armed with dentations of progressivedy inereaKirig 
severity. The deepest of these three plates is armed, in addition, with 
a nnmbcr of compound sifting hairs. 

The maxilhn and niaxillipeds aro small, but quite of the usual typo. 
The second and tbird thoracic ajipcmlages (gnathopoda) are small 
and rather weakly subchclato. The palm of the propodito of the 1st 
gnath()]iod is faii'Iy marked, but lias its anglo round and not produced 
into an opposiblc ramus, while that of the 2nd giiatliopod has the palm 
even loss pronounced, being retiucted and excavated ; both have a pair 
of stout spines near the angle between which the dactylopodiie closes. 
In both, the dactylopoditc.s are feebly sermto, and the carpo-moropotlital 
articulations, oblique. The fourth and fifth thoracic appendages aro 
Bubequal in length to the guathopoda; both are somewhat slighter 
and quite of the iSiual ambulatory typo. Tho sixth, seventh, and 
eighth thoracic appendages resemble each other closely in genetal 
plan, but differ greatly in length, tho sixth being subeqnal to tlio 
appendages in front of it and a little more than ^th the body length, 
while tho seventh is fully a third, and the eighth, a sixth, longer 
tlian the seventh. All three have tho basipoditos strengthened by 
buttress plates, those of the sixth being placed in front as well as be- 
hind tho cylindrical portion of the articulus, while, in the 7th and Ktli, 
the buliicBS is placed cuiiriUy behind. The basipoditos certainly do 
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“ taper ” distally (as doscriLcd bj" Milne-Edwards, Nat. Hifit. dos Cnis- 
taces, vol. iii, p. 31), but not so markedly as to make it a prominent 
cbaractcnstic. All three appendages show also a peculiarity of the pro- 
podites, wliich aro armed at the distal end of their anterior borders wijih 
a pair of stout blunt spines jTiclnding between them a rounded depres- 
sion, and giving one the impression ol their being especially suited to * 
subserve the guiding of a thread. All the thoracic appendages, except 
the first and last, appear to carry gill plates in both sexes. 

The three anterior abdominal appeiulatji’n are largo and well de- 
veloped, but aro rpiito of the usual typo. The 4th and .5th abdominal 
appendages are stout, tlio peduncle of the 5th being oonsidei’fibly the 
shorter. Their rami are 8id)e(pial and styloid and aro armed with 
stout short spines, some of whicdi, near the ends of the rami, shew a 
tendency to become recurved. The ])ednncles also are armed with 
a few similar spines. The last appendage is peculiar. Its peduncle is 
very short and broad and .armed only with a single spine at the end 
its inner border. Its rami dilTer grc.atly, the inner ramus being 
very stout arid nearly splierical and armt'd only with a single short 
spine and a few liairs, while tlie outer is laminar and (pilte smooth, 
and 1ms its inner border develo])ed into a peculiar (h)uI)lo book. 

I think it is more than ]>robablc lhat this species is idmitical with 
A. mdka, Milne-Edwards (loc. cit.), more especially as my s])cciineTis 
agree in the most j)rominont jieculiarity which t.he species ])ossessos, 
namely, the shortness and ccpiality of the nnternne. M line- Kd wards* 
.species was taken on the oilier side of the peninsnl.a, but, as it is 
thoroughly i)elagic, it is probably found on both sides. His description 
is, liow’over, so utterly iimdecpuito that it wonhl bo impossible to ]>r()- 
noiiiicc on the point without ,«!eoing tho actual speeiniens. Ifo does 
not appe.ar to have figured the sj)ccies, and S. Dates’ figure (C.at. Amph. 
Crust. Rritish Mnseiini, pi. xlii, fig. TI), whioli is stated tt) have been 
di*.aAVii from the typo in tho Arnseuin of the Jardiri des Phintes, is so 
small and indistinct that it is iinpo.sRil)lo to dr;iw any certain conelnsions 
from it. As far .as they go, figure and description incline im; to holieve 
that this is tho same species, Init in any wise a more «’om]»h*tc figure 
and descri[)tioii were a desideratum. 

7. Atylds comk.s n. sp., PI. X., Figs. 8 -10. 

The main point of interest connected w’itli tlie present species is its 
close superficial resemblance to, and its companionsliip with, 
iiulica. Several R])ecimens ivere taken with the latter species, already 
described ; but it was not until .after repeated (‘xaniinatioiis lhat I was 
able to assure myself that the diil'ereiices wm’o not ol a so.Yual vajiie 
32 ' . \\ 
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only. This was at last negatived by the discovery of egg-bearing 
femnlos belonging to both spucios. 

Tlie colouralioii of the two species is closely siniilar (althoiigli tlie 
Atijtiis lias, if anything, a larger share of the bright yellow inneuli on a 
brown pnrph> ground that chameterize both sj^ccies) that 1 think that 
thoi'o can be little doubt that wc liave to do witli a case of mimicry, in 
wliieli case there can be little doubt that it is the Atylns who gains the 
advantage, as the AmpldlhoH is much the stouter and stronger species, and 
possesses the added advantage of being able to construct itself a homo 
wliieh makes pursuit almost futile. Whether or not the Atylns avails 
ihself of deserted Ainpliithor nests, T am unable to say, as the resemhh'inco 
is so close that, until I had the whole c-atch under the microscope, I did 
not suspect that I had to do with more than a single species. I am in- 
clined to think, however, that such must be the case, as all my brightly 
coloured Npeeirnous were certainly tuniod out of hiding places of sort.s, 
and so think that the probable advantage that is gained by the iniiriiery 
is tlie faeility of appropriating empty nests without being discovered as 
a feeble interloper by the much better avnie<l Amphttkor. It seems pos- 
sible too that such a habit may be more or less a generic eharactcristic 
of Alijlns^ as iiiljeborg (Oefvers. Votensk. Akad. Fdrhamll. p. 8, 
1852) had already noticed a curious rcseinhlance between AmphilhoU 
teunkornis and Atylm comprossas, though there is no note as to their 
habits. 

The species, althougli a slenderer animal, is fibout the samo length 
(5 mm.) as Amphithoii induvij and has the yellow maeuli somewhat 
larger and move regularly distributed than in that species. 

The head is propcn-tioimlly larger and deeper, being nearly cylindri- 
cal and much deepc'r than long. At its anieru-inferior angle is carried a 
black-jiignionted compound eye much li.>ngor than the scarlet eye of the 
Aviphiihoe. The ce])halic shield is aiigulated in the middle line in front, 
but can hardly be said to be I’o.strato. 

Tlie thorax is small, forming considerably less than half the body 
length and not much exceeding tlie abdomen in that respect. Jt is much 
compressed, its segments being a good deal deeper than long, and its 
posterior segments ari?, if anything, shorter than those in front. Tlio 
coxal plates are narrow, the anterior four being not more than half the 
de}>th of their corresponding segments and the three posterior not much 
more than a third tho depth of tlie anterior coxoi. 

. Tho abdomen is large and deep, its three anterior segments being as 
long as 1| thomcic segments ; tho fourth segment is also of consider- 
able size, equalling in length an average thoracic segment, and the last 
two segments are very small. The telson is composed of two, quite 
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(li.sfcinct, oval loaflots, rofyalarly arbiculatod to tlie posterior bonier of 
tlio last segment, and capable of free motion like au ap])oiidage. It is 
p()8.sible that tliis power of thus erecting the tel son may serve as a 
substitute for the uropodal hooks of tho associated Amphithoi^ enabling 
the animal to hang on to the nest it has appropriated in much the same 
way that species docs by tho latter means. 

The amLaa^esare are siibequal and short, being hardly 

more than a third of the body length, reaching back as far tks tljp back 
of the third thoracic segiriciit. 

Tho antomi tiles have the peduncle considerably shorter than the 
llagellum, the first joint being long and stout, tlic second rather more 
than half the length of the first, and the third joint so small as to be 
almost indistiiignishable from. the (lagclhir articuli, whirh latU^r arc 
14 — 10 in number, short, and, like the pediuicle, but feebly arjiied with 
a few fine hairs. 

Tlio first joint of the peduncle of tho atitenno} is hidden behind the 
pi’ojecting anterior border of the lu«ul and tho next two are vei*y short 
and stout, while the remaining two pieces are long and slender ami 
subeqnal to each other and to the fijigellnm, which latter c«)nsists of 
8— It) short articuli. Ihith [lednnch* and ttngtdlnni are somewhat more 
strongly arnu'd than the corresponding parts of the a itenniiles. 

The ijmUntPs arc largo and strong. The niandiblos are simple in 
construction, the biting plates having a straight, unserrated cutting 
edge, while the triturating plate consists of a single row of simple blunt 
teeth arranged in a vertical series Avith a tuft of compound, sifting 
bi’istle.s behind tlicni. They are ]»rovided with a long hair- jointed 
appendage. The first maxilla has the iiiiiur lanudla strongly tootluMl 
and almost inandlbuliform, and the second maxilla lias the outer raiims 
but little tlatt.ened, and almost palp-shaped. 

The yuatlutpoila (2nd and 3rd thoracic apppudatjes) are of similar 
form, with Aveak su he belie, tbo protopodite being simply dilated and not 
j)rodueed into a distinct puliii, but the anterior f)r the two is eiinsider- 
ably the smaller, its length only equalling that of the licud and first 
two thoracic segments, Avliile the posterior is longer by the leiigrb of an 
additional thoracic segment. The fourth and fifth thoraeio appendages 
are of the usual ambulatory type, but dilTer in length, the fourth being 
snbcipial to the second giiatluqiod, Avhilo the fifth, the shortest (d’ all 
the thoraeic appendages, is not cpiite as long as the first gnathopod. 
The remaining three thoracic appendages closidy resemble eaeli other 
in form, all having, as in tlic Amphithoc, dilated hasipodiles taper- 
ing below, and their remaining articuli long and slender. I’liey dilTer, 
however, somewhat in length, the seventh, the longest of all the tliorai i\ 
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Appendages, being ns long as the head and first five thoracic segments, 
‘while the eighth is a trifle shorter, and the sixth is only sabequal to the 
second gnatliopod. 

The three anterior abdominal airpendages are of the usual type and 
are strong and well developed. The last three appendages are strong, 
with the inner ramus slightly shorter than the outer, both rami being 
armed ivitli stoutish spinous hairs. The thsee pairs of rami aro 
subeqii^l, but the peduncles differ a good deal in size, that of the fifth 
being only half, and that of the sixth ojdy a quarter, the length of the 
peduncle of the fourth. 

Our species differs from the hitherto described members of Iho 
genus as below : from A, (jibbosus, A. bispinosas^ A. swamnierdamiij 
A. villosus. A, carinatus, A. corallinns^ A. hnxirijanm, A, spinnlicanda^ 
and A, compresms, in having no dorsal carinso or spines ; from .d. 
I'i'enulatns and ^1. anfttrinus in having the antennae subequal, and not 
differing considerably in length as in those species ; from J. vuhjaris 
and A. cajiemU in the antenna*, being considerably shorter ; and from 
A, inermis, A. simplex^ and A, Jissicandtt in the last three thoracic 
appendages not being subequal, but differing a good deal iu length. 

• 

8. UllOTIlOE RUUF.T?, 11. Sp., PI. XI. 

This form was extrcniely common in the surface net takings on the 
banks of Cluttagong, and was easily distinguished froiri the other organ- 
isms comprised in the catch by its bright brick red colour. Its length 
is about 3 mm. 

Its head is small and somewhat olive-shaped ; the large eyes being 
placed rather high up on its lateral aspect. 

The thorax is of moderate size, forming rather less than half of Iho 
body length, excluding the head. It is depressed rather than com- 
pressed and ifs segments increase in size regularly from before back- 
wards. The coxal plato.s aro deep, especially the fii'st four ; owing to 
their extreme ti'ansparcncy it was difficult to make out the posterior 
ones clearly, but they aj»peared to be as in the figure, the Tith not being 
markedly small, as indicated in the generic diagnosis; this, however, 
is also the case in Z7. elegans (Sp. Bate). 

The abdomen is large, forming nearly half of the entire body 
length, its 3rd segment being the largest and alone as long as the head, 
while the 5th is iho shortest of all. 

The anfennule is small, its peduncle is three- jointed and as long as 
the head, and its basal joint is armed dorsally with a number of plumose 
compound hairs. The flagellum is very small, 4- jointed, and its ap- 
pendage even smaller and made up of two very slender articuli. 
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The antenna is much larger than the antenna lo, its peduncle alone 
equalling in Idngtli the entire organ, while, with its long llagclliiui, 
it ^iglitly exceeds the animal in length. The piMlunclo appears to bo 
3-jointcd fi’om the blending o£ its first three ])icc(*s into one, on which* 
the orifico oC the green-gland foi’ms a small tubercle about half along 
its length. Tlic lliigellum is very long, sleiider, and smooth. 

The gnathilcs are small and feebly armed, the mandible, wliich 
is provided with a long 3-iointed appendage, armed with a number of 
long stiff setiu, being provided with a small cutting, and two very small 
triturating, lamelluc, and the maxillm and maxillipeds exceptionally 
small and feeble. 

The second and third thorarir appendages arc small and slender, 
imperfectly subcheLaie and extremely hirsute. The 4tli and htli, also 
very hirsute, are otlierwise of the usual amhnlatory type, but arc even 
shorter tlian the giiathopoda. Tlie Otii has a wry peculiar form. Its 
basipoditc, short and stout, is exj)anded below to articulfile with llio 
much expanded iseliioj)odito, half way down wliich is a row of formi- 
dable spines ; both it and the ineropoditc are ])rovided with peculiar 
lamelliform processes on their poslerior holders, from the posterior 
border of wdiicjh, and from the inferior border of tlio jiroccss of tlio 
latter, spring a number of very long bipennale eonijiouud hairs. Tlio 
inferior border of tlio propodite is similarly provided, but to a less 
extent. Tlie lower borders of all the arliciili are armed with a row of short 
stout spines. The 7th is Ihe largest of all the aiipeiidages, aiitl, though, 
in general form, it resciiihles the ordinary ambulatory ai»peiulage, it 
too is docoratecl, along Ibe jmstcrior border of the basipoditc and inero- 
pndito, with long compouml hairs of the same oliaraotor as those on 
ihe sixth tlioraeic a|ipeudage. The 8tli, somewhat smaller than the 
7tli, I’esembles ihis lattoi* in general form, but is more foelily armed. 

The three fiiitcrior ahdomhial appendages arc large and powerful, 
and their paddles are armed with compound, plumose hairs, like those 
of the poslerior thoracic appimdages, in place of the usual siuqilo eirrlii. 
The fourth is large and smooth with its imni unequal, the iuuerJ.UMug 
somewhat the smaller. The fifth resembles the fourth, but is consider- 
ably smaller. The sixth is tho largest of all, and, like the anterior 
appendages, is armed witli long plumose compouml hairs. Its protopo- 
dite, though short, is very stout, and its large rami are nearly equal, tho 
outer only slightly exceeding the inner in length. The lelsnn is s(|uamL- 
form and completely double. 

In tho female tliei*e is a large cgg-poucli, which appoJirs to be sup- 
j>lemeiit.ed by the long fringe of feathery luiirs from tin* ]iostt*ri«)r thoracic 
appendages, for in sovei'al eases 1 noticed vt'iy advanced ova ontanglecfi^' 
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A series of transverse sections slievvcd the stomach to bo very simple 
and scarcely at all armed. It “was also evident that the diet of J;ho 
animal consists mainly of minute marine al^ro and diatoms. The pecu- 
liar iiii-like form assumed by the sixth abdominal appendage no doubt 
subserves the almost purely surface existence which the creatui'o appears 
to lead. 


9. CEdickrus PULiciPORMis, n. sp., PI. Vn, Figs. 5 & 6,9- 

Altliongh not in all points agreeing with the d(}tiriition of (IJilirerns 
as restricted in Spence liate’s Catalogue, the present spcujies corre8]>()nds 
sulllecntly well to the genus as extended by Kossmann (Zool. Keis. ii, 
p. 180, 1880), who combines under Oeilicents tlie genera Kroijora, ATonocu- 
lotlcs^ and Westwoodilla, as well as Dana's original (Edicerua. 

Our species resembles most nearly (E. a'qaitntinus, Kossmann, 
from tlie lied Sea (lor, cit.). From this, however, it dillers in the pro- 
]>orlions of the body, the thonix in Kossmann’s species being relatively 
much larger, exceeding considerably in length the tirst l.hree segnients 
of the abdomen, wliilo the reverse is the case in the species to b() jn-o- 
sently described. 

Female specimen, carrying ova, dredged in Mogna shoals, 5 fathoms. 
Tjength, about 2 mm. Colour, dirty white. 

IJead (luadrato produced into a somewhat aculcj rostrum, whieli is 
fringed below with tine hairs; cxeliid'ng the rostrum, it is as long as 
the lirst tliree thoracic segments. Eyes placed laterally, very small, so 
that they might well be overlooked. 

Thorax small, forming less than a third of entire body length, the 
segments of about nniform depth, but iiicimsing regularly in length 
from before backwards. Coxal plates small, of almost uniform depth. 

Abdomen large; the lirst three segments alone considerably ()x- 
cceditig the thorax in length ; fourth segment narrowed in front so as 
to move freely beneath the much excMivated posterior part of the third : 
fifth and sixth segments very small. Telson B(|iiamifoi*m, entire. 

the appendayes are remarkable for their extreme hirsuteness, 
their disjbal parts es^^eeially being so thickly clothed with long tine hairs 
that their outline is very diflicult to trace. 

Antennulcs short, equalling the iiist five thoracic segments in length ; 
the peduncle fomiS rather more than a third of their entire lengtii. 

Antennai long, peduiiclc 3 consisting of tliroe short basal, and two 
longer distal, joints ; flagellum slender, multiartieulate, not very hirsute ; 
the entire organ nearly as long as the thorax and abdomen together. 

Maxillipedcs largo and pediform. The second of tho thoracic ap 
pendayeSy as long as the thorax, slender, weakly subehelato, the palm 
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being iU-dovelopcd and tbo daofcjlopodito smootb and unarmed. The 
carpopodite, liowevei*, is prolonged into a styliforni process op])osiblc to 
the propodito. Tliird thoracic appendage closely resornbles the second, 
bat has the propod itc rather shorter and broader. In both these ap-- 
pendagos tlio inferior border of the propodito is armed witli a nambor of 
peculiar uncinate hairs. The fourth, fifth, sixth, and seventh Ihoiwic 
a[)pondages are about the same length as the gnathopoda, the fifth and 
sixth being slightly the longer, the seventh shorter than the rest, ail 
clo.sely resemble each other and are so thickly covered with hairs that 
their dactyl opodites can only with difiiciilty be inside out among the 
dense brush springing from the end of the propod i I e. The eighth 
differs much from all the preceding thoincic appendsigcs, being very 
nearly as long as the eniirc body of the animal. Its three proximal 
joints ai’e stout and armed with short, shar]> spines, while the remaining 
articulations .are filiform .and clothed with long thin hairs. 

The first three* ahihnniual afipriKhttjiis are of the usiinl lype, but arc 
very largo, the proto])odites being except ionully long and the rami broad 
and well armed. The last tJireo pairs are all biramous and styliform. 

Elsia, gen. nov. 

For the following species I can find no genus into which it will at 
all well lit. The family Plnhjscetvlpj to which it uudoulitetlly belongs, 
has been dividc'd by Professor Claus (Arb. Zool. Tnst. Wien. 2, 1871)) 
into two groups, into the second of which — characterized by the body 
being more or loss compressed .and extended, by the abdomen being long 
and not easily flexible ou to the ventral aspect of the thorax, and by long 
and narrow coxal plaies, — our species falls without .aii}’ dlfihmlty. Claus 
divides this group into three subfamilies, the rroinmhn, and 

0,i‘yt:vpkalidiii. Of these three, the sei'oiid corres])oiuls besi to the ]n-eseiit 
species, and is Ihns characterized by Claus, “ Hody generally shaped as in 
Hyper id : abdomen can bo half flexed on thor.ax : coxal jilates of 0 and 7 
thoracic a^ipemlages triangular ; 8th thomcic appendage feeble. In the 
female the lioily is more eonipi'cssed than in the male and the hinder 
aiiteiiiiu) usually aborted.” Clans oniimemtes the following genera as 
belonging to this subfamily, Thamyris, Lyaen, Siiuorhyuclnfif, Hsewfolyat a, 
l\ira! ycieii, and LyavAipsis. The present species corresponds to none 
of those, although it approaches most nc.arly io Hsciulolyom, From this, 
however, it differs in the following points. 

a. The parts near the mouth are not “ produced into a sort of snout.” 

K^’cs large, but do not cover the whole oxicnl of head. 

y. Gnathopoda not simple aud claw-shaped, but complexly sub- 
cholatc. V. 



250 G. M. Giles — Noteft on the Amphipoda of Indian Waters. [No. 3, 

These difforoncos are so considerable that I feel constrained to pro- 

pose for it a new genns, chanicterized as below. 

Antcnnules shoi't, hidden by the ccphalon. Antennce obsolete (in the 
female). Second and third thoracic appendaijes small, subequal, sub- 
•clielatc, the palm of their forceps formed by the prolonged posterior 
inferior angle of the carpopodito ; sixth and seventh pairs larger than, 
the rest : hindermost pair very small, the basopodito alone well deve- 
loped, Avliile tlic distal joints are very small and ill-defined. Fourth and 
fifth segments of pleon fused together. 


10. Elsta ixniCA, n. sp., PI. VI., Figs. 2—4, ? . 

A single specimen (female) was taken in the surface net in Bombay 
Ilarbour. 

Total length about 4 mm. 

Colour deep sepia-brown throughout, without spots or blotches. 

Head ovate, prolonged in front into n sort of jiroboscis, tho 
lower surface of whicli is hollowed out j at tho back of its lateral 
bices are the large compound eyes. 

Thorax much compressed forming nearly half of tho entire body 
length. Coxal plates not markedly dilleriiig in depth, the fourtli and 
fifth being somcwliat the deepest, while those in front of and behind 
these gradually diminish. Tho last three segments arc subo(pial and 
larger tlian tho rest, tho first especially being very narrow. 

Abdomen bTOador and less compressed than tho thorax and ns long 
as the last four segments of tho latter. The first three segments sub- 
equal and larger than any of those preceding them. Tho fourth and 
fifth blended together, not half as long as tho third, and the sixth 
very small. 

Tho antonnnles arc very short, .consisting of a peduncle formed of 
three short, but stout, joiiil.s and a rudimentary flagellum consisting of 
two pieces, of wliich the first is tumid and pear-shaped, and the second 
slender and digitiform. The last joint of the pcdunclo and tJic first 
flagellar articulation arc furnished with a few short soft hairs. 

Antcnnm obsolete. 

The' gnafhites generally, including tho maxlllipcdes, appear small 
and ill-developed. 

Tho second and third thoracic ajypendages are small and subequal, 
tho hinder being but a trifle tho larger, neither apj^roaching the head in 
length. They closely resemble each other, having a complex unarmed 
subchela formed by the prolongation of tho antero- inferior angle of tho 
car})opodite opposed to the somewhat dilated propodito, and the dacty- 
lopodito being small and claw-shaped. Tho fourth and fifth pair are 
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snbeqnal, simple, and slender, and as lonpf as the first five thoracic 
segments ; tlie posterior border of tlieir propodites are weakly denticu- 
lated. The sixth and seventh pair closely resemble each other, but 
the sixth is somewhat the larger, being as long as tlio eiitire abdomen.. 
Tlieir basipodites are short and bi*oad and the anterior border of thei^* 
propodites is markedly denticulated. The eiglith is miioh smaller, and 
more than half its length is formed by the broad and fairly stout 
basipodite, the reTnaiiiing articulations being very small and scarcely 
definable from each other. In all the thoi-acic appendages the dacty- 
lopodite is extremely minute. Sim])lo branchial sacs are attached to 
the 5th, 6th, and 7lh thoi’aoic append.a.gea. 

The first three abtlnniiaal apjHnuhujes are stout, their protopodiles 
being esiieeially lon«r, while their rami are short and but ill-provided 
with marginal hairs. The last three pairs are stout with styliforni 
rami ; all three reach to an equal length beyond the posterior extremity 
of the abdoineu. 

11. Caprklla madrasana, n. sp., PI. XIT, Figs. 1 & 2, (7 $ . 

Three sjiecimens of this form, two males and one female, were* taken 
ill the drift net lowered nearly to the bottom in 0 — D falhoms off Ihe 
“Seven Pagoilas” Madras, and ai forwards in a similar depth in Palk’s 
Straits. 

The animal (with the exception of the eye, which is of a deep pur- 
ple tint) is of a dirty white colour throughout, and is very small, the 
males measuring only 3 and the females only 4 mm. in length ; and in 
general oiiLliiie resembles C. linraris, althoiigli its nearest ally is])robal)ly 
(\ tjeoinrlrira. Tlie body is quite .smooth without tiihereles or s[)ines, 
the hetiil is rounded and unprovided with any rostrum, and pre.seiiU a 
somewhat pear-shaped outline when viewed laterally, being ileeper than 
long. 

The first segments of the fhorar are very long and slemh*r in both 
sexes, the first being as long as the head ami united to it hv a visihh*, hut 
apparently immovable, suture. The second is as long .as the head and 
the first segment together, and the third, fourth, and fifth progres>.iv«'ly 
longer, the hist forming jjths of the entire length of the aniiinil. The 
sixth segment is nearly as long as the second, and the seventh very 
short. 

The rndimentary ahdonum is represented only by two or three very 
iiidistiiiet rings, and no riuliments of its append.iges eau bo mmlo out 
w'itli the exception of a short pnijection armed with a .'Jinall articulus 
(or hair K) from the penultimate ringlet. ^ . 

33 
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The antennuU is more than ^i*d as long as the body, reaching back 
as far as the origin of the first pair of branchial sacs. Bather moi'c than 
half its length is formed by the three- jointed pcdunele, whose middle 
articuliis is much the longest, the third joint being very short. It is 
Nearly naked, being armed only with a very few fine, short hairs. The 

flagellum consists of five joints, of which the first is much the longest, 
exceeding a good deal, in this respect, the last joint of the peduncle ; 
each joint is armed with a small hair on its distal extremity above, and 
with a pair of soft flattened hairs below, the first articiilus having two 
additional pairs of such hairs at equal distances along its lower border 
indicating probably that the fiagcllum grows from its base by the inter- 
calation of additional articuli, as my second male specimen has this 
joint longer than in that figured presenting an additional pair of hairs, 
the last being opposite a very indistinct line of division. 

The antenna is somewhat shorter than the antennule, being 
but J-ths the total length of tho creature ; the peduncle is five-jointed, 
the first two joints being stout, but very short, while the third is but 
little longer and as slender as the last two articuli, which arc very long 
and subcqual and together make up ^rds of the entire length of the 
organ. Tho flagellum consists of two stout articuli, and, like the pe- 
duncle, is armed, more especially along its inferior border, with strong 
simple hairs. 

The gnathites appear to bo ot normal form, tho mandibles being 
provided with a large palp, and the maxiliipeds, small, but of pedifoi’m 
outline and clawed. 

The second thoracic a])'pGndago is small and takes its origin from the 
anterior border of the segment, close to tho maxiliipeds. It is 
only as long as the third thoracic segment and is but feebly sub- 
cbclate, the propod itc being but little dilated. It has, however, somo 
amount of gmsping jiower, as tho posterior border of the propod ito is 
armed with a ridge divided into peculiar squarc-toj>ped teeth, and tlio 
dactylopodite is provided with a nnml)er of stout tubercular spines. 
The third thomcic appendage is the longest and largest of tho appen- 
dages, • and, though no true palm is developed, is more strongly sub- 
chelate than its j)redcccssor ; tho propodite being much dilated and 
armed with a peculiar downwardly directed tooth about its middle, and 
further provided, at the proxiinal end of tho same margin, beyond the 
reach of tho opposition of the dactylopodite, with a strong tuberclo armed 
with a stout spino exactly like those on the propodites of the posterior 
thoracic appendages by which the animal fixes itself. Tho third 
and fourth thoracic segments have no appendages except a pair of simple 
laminar gill-sacs. The sixth pair of appendages is very weak, but little 
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lonpfor than the segment from which it springs, and quite of the usual 
ambulatory typo. The seventh and eighth pairs arc largo and powerful 
and are used by the animal to anchor itself to any suitable object; they 
rcsomblo each other closely in general form, but the eighth is much the 
larger, the scYcatli being only as long as the 1st and drd thoracic seg- 
ments, while the eighth is as long as the 2nd, 3i'd, and 4th thoracic seg- 
ments together. Kaeli has the basipodiie rather stout and the meropo- 
dite and carpoj)odiLo of very modcTfite size, the main part of the length 
of these appendages being formed by the propodite and dactylopoditp, 
which arc of great size and strengtli ; the daetylopodito being stout and 
falciform, and the propodite being provided at iis proximal extremity 
with a tubei'clo and spine like iliat already described as similiarly 
situated on the til'd thoracic appendage. .By means of tlio grasp 
obtained betwooii tin’s and tlio point of the daetylopodito, the aiiinnal 
is able to attach itself to such comparatively smooth surfaces as tlio 
interior of a leaden ring which fornied the walls of the cell in which 
it was cuiifiiied. 

The female differs from the male in tho following points 

1st. She is larger and proportionately stouter. 

2nd. She is provided with an egg- pouch atl ached to the 3rd and 
4tli thoracic segments. This is large and deep ; tho laminae of the 
3rd segment being directed downwards and backwards, and their 
posterior border overlapped by those springing from the 4th segment. 
Dui*ing life these lamiiue are kejjt in constant motion so as to produce a 
continuous current of water round the contained ova. 

3rd. No trace of tho abdomen or its appendages can be made out. 

Observing tlio living animal, I was mneli struck with tlie aetiviij' of 
its circulation, which is inne.li more active than in any other am])hipod 
that has come under my notice, tho lymph current flowing as rapidly as 
in tho highest crabs. 

12. Cai’Rella palkti. n. sp., PI. XI T, Fig. 3. 

This species closely resembles the preceding, so much so that-, a 
single immature female only having been obtained, I am in some doubt 
as to Avhether or not it is a ilistinct species or merely a stage of C. mad- 
rasaua. On tho whole, however, I am iiielincd to think tliat it is speci- 
fically distinct. 

The specimen was dredged in 7 fathoms in the month of Palk’s 
Straits, and was clinging to some Sargassum weed. The differences 
between the two species are as follows 

1st. The 1st thoracic segment is proportionally shorter. 

2iid. The 3rd and 4th thoracic HOgm^mts are each armed withfl|^o 
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stout, forwardly directed, doiml spines, one situated about the middle of 
the segment, and the other at its hinder eds^e. 

8rd. There Is more difference between the antennso, the superior 
pail* being proportionally larger. 

4th. The 2iid thoracic apjiondagc has its propodito better de- 
veloped. 

5tli. The 3rd thoracic appendage is somewhat smaller. 
EXPLANATION OF THE PLATES. 

i*IiATE VI. 

Fig. 1. Ano-nifa amnurufi^ x 12. Tlio dotted lino beneath the body shews the 
ontliiin of tlio brood-pouch. roxul plates am roprosoiitcid as somiiransparoiit, in 

order to shew the form of tlio parts beneath ; tiny aro in point of fact, however, 
rpiilc oparpie. Kig. 2. Elaia indicUf ?, x 24. Fig. 3. Antuimulc, x 100. Fig. 4. 
One of tlie guutho2>04Js, x 100. 


Plate VII. 

Fig. 1. Mici'odentnpua vi€ijn(Pt cT, x 11. Fig. 2. (jnntliopoda of femnle, x 11. 
Fig. 3. Mandible and its .appendage, x <10. Fig. 4. Pediforiu rumns of the niaxil- 
lipcd, to shew its relative proiiurtions to the mandibular palp, x 40. Fig. 6. 
OSdicenin 'pidiciforiniitf x 10. Fig. 6. Ternniial joints of gnathopoda, x 60. 
Fig. 7. Concholestet* di'ntalii, x 10. Fig. 8. Head, seen from above, x 10, 
Fig. 9. Subchcla of 2tid gnathopod, x 50. Fig. 10. Distal joints of Ctli ihorneic 
app(>ndago, x 50. Fig. 11. Last throe .abdominal segments, x 40. Fig. 12. 
MunocAdoden metjapleon^ x 12. 


Plate VTll. 

Fig. 1. Ampelisca lepta, x 20, Fig. 2. Last three abdominal segments .and 
apiiondugcB, x <K). Fig. 3. The mandible and ils n2)poTu]:igos, x 40. Fig. 4. 
Bifiing jiLate of mundible, x 200. Fig. 5. Cutting plate of mandible, x 200. 
Fig. G. Ist maxilKa, x 40. Fig. 7. 2ii(l maxilla and niuxillipod, x 44). Fig. 8. 
One of the rami of 2ud Tiiaxillu, x 100. Fig. 9. Imperfect subcliela of 2iid 
thoracic appondag(% x lOO. Fig. 10. Kamiis of one of imsterior abdominal ajipcn- 
dugOB, X 100. 


Plate TX. 

Pig. 1. Transverse section of head ( x 100) of A. fepta at the level of the 
upper pair of eyes ; («) eliitinous coat of animal, (6) lens, (c) lens of the other 
side dislocated and shrunken with contained flnid oozing out, (d) epithelial layer 
of dermis dee^ily pigmented to form a sort of iris, (e) retina. Fig. 2. A portion 
of retina of preceding, x 000 ; (a) deepest layer of spindle-shaped bodies, 
(b) middle layer of nueloatiMl rods divided below into fibres inoscnlatitig with 
ends of the preceding layer, (c) deeply pigmented rods external to middle 
layer, (d) epithelial layer uf dermis. Fig. 3. Vortical longitudinal section of 
head of A lepta x 100, cut a little to one side of the middle line in the plane 
of the inner pair of eyes ; (a) ipner eye, (4) cerebral nervons mass (the upper 
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of iho two dotted linoa from (6) points to tho centre of the inner eye, the lower 
to that of tho inferior nntnniin j between them ia seen a anmllor projection, that 
of tho <»xternal eye), (c) antorior portion of (CRopliaf'oiil nervous collar, (d) tho 
greon-gluud, (e) tho cavity of tho month, (/) cavity of tho gizzard, ((f) aifiing 
aiotnach, (/i) tho liver, (It) anterior part of dorsal vcHsel, (ai. «i.) iiiaBScs of plasmio 
colls Biirroundiiig tho nervous centres, (at. z.' muscles of the gizzard. Fig. 4. 
IJiagrammfttic median section of d . to shew arrangement of the. parts of tho 
intestinal canal. Tho thick lino shtiws tho external intcgniiieiit, tho thin, the foro- 
gnt, the dotted line tho niid-gnt. Pig. 5. Transverse section head of .^l. It'pta, at tho 
Usv«*l of tho p:iMsngc botweon the gizzard ami tho “ sifting stomach (/) gizzard, 
(;/) sifting stomach, x 180. Fig. G. Scmi-diagrammatic transverse section of the 
basal portions of a thoracic appendage, x CO; (a) pleurou of scgiiicnt, (b) coxa, 
(c) basipodito, (d) gill-plate. 

Pl.ato X. 

Fig. 1. Amphitholl intlxca, M.-Edw'., x 20. Fig. 2. Mandible, x 70. Fig. 3. 
Maxillipcd, x 70. Fig. 4. 1st Gnathopod x 70. Fig. 5. 2iid ditto, x 70. 
Fig. G. Distal joints, fith and 01 h thoracic ai>pciid:iges, x 70. Pig. 7. Last three 
abdominal segmenta and appe-ndages, x 70. Pig. 8. Atulnit ron.cx, x 20. Tlio 
specimen figured was somewhat snndlor than that of Ainphithni- hitlirn^ hut tho 
difforeiirois an indivi<lijal not a specilic character. Fig. 9. r.asfc three ulidominal 
appendages, x GO. Pig. 10. One of the coiiiponnd branchial plat e.s, x 00. 

Pr.ATB X 1 . 

Fig. 1. Urofhne mhro, x 30. Pig. 3. Flagellum and appendages of anten- 
nnle, x 200. Pig. 3. Maiidihlc, x 100. Fig. 1. Gth tln>raeic appendage, x 100. 
Fig. 5. Last thicc ab<lominal segments, x 100. Pig. ,0. I’rfinsverse soctioii 
through animal in hinder thoracic region ; (a) coxa, (h) gill-lamiinv, (c) nervo- 
gangUon, (dd) ovarian tubes, (c) intostiiie, (/) heart, (■/) digestive glands » liver.** 

Plate XII. 

Pig. 1. CaprelUi cf, x .3G. Fig. 2. Cnju-f-Ua mailra^ana, ? , x 30. 

Fig. 3. Capvella palkii, x 30. 
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VIT. — On EupotaTinis, a neio form of Flying Squirrel from Kashmir. 

JBy OLDKfELD Thomas, British Mus&um (Natural History). 

[Uoocived Aaf^ust 8th ; — Bead Sopt. 5th, 1888.] 

(With Plates XXIT and XXllI.) 

As long ag<f as 1877, Mr. W. T. Blanford received, among a set of 
mammals obtained by Mr. L. Mandclli, the skin of a large flying squirrel 
belonging evidently to a now form, but in such a bad condition that no 
scientific description of it could be given, and the skin has thcreforo 
remained unnamed until the present time. Precisely the same thing has 
happened in the case of a skin obviously of the same animal purchased 
by Mr. R. Lydekker about 1879 from some skiu-doalcrs in Srinagar, 
Kashmir, and said to be from the Astor district. Both these specimens 
have now been presented by their respective owners to tho national 
collection. Mr. Lydekker's specimen is a most magnificent example, 
so far as its size and the character of its fur are concerned, but again, 
being without a skull, and showing n certain superficial resemblance to 
w’hat the common Indian Flying squirrel, Pteroinys oral, Tickcll, might 
be if occurring in a cold climate, no zoologist has dared to describe it. 

Finally, before speaking of the specimen that has settled what this 
fine squirrel really is, a reference may bo made to two flying squirrels 
in the Leyden Museum described by Dr. Anderson*, one said to be from 
Kashmir and the other probjibly from Thibet, which, judging only from 
his descriptions, may be not improbably a melanoid and a normal, but 
imperfect, example respectively of this most interesting addition to tho 
known fauna of India. 

At last in 1887, Mr. 0. M. Giles, of the Indian Marino Survey, 
when on the Kafiristan-Chitral Mission niidor Colonel Lockhart, 0. B., 
had brought to him at Gilgit a living example^ of the present form, 
which had been taken at an altitude of .about 6000 feet. This specimen 
on its death was skinned, and, fortunately, its skull brought home for 
comparison, and by the kindness of Prof. Wood-Mason and Mr. Giles 
I have been entrusted with it for description. 

It is by the skull alone, first brought home by Mr. Giles, that wo 
are enabled to make out its true position, as no one, from an inspection 
of the skin, would have suspected that the animal was anything but a fine 
and very long-furred species of Pteromys. The skull, however, shows 
that this is not the case, and that the species must be relegated to a new 
genus, representing a highly specialized hypsedont form quite nnap- 
proached, so far as its dental characters are concerned, by any member 
of the family Sduridte. 

Zool. Yunii. Exp. Mamm. pp. 284 and 28G, 1878. 
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Of the three s^iecimonH before mo I propose to call the two received 
fi*om Mr. Tjydekker and Mr. Oiles together the eo- types, the descrip- 
tion of the extei’iial chai'actcrs and the coloured plate being founded on the 
former, as the hugest and iiiiest speeimeri of all, while the latter has 
furnished the particulars for the description and ligurcs of the skull and 
teeth. 


Eupktacuus, gen. nov. 

Externally as in Tteronnjs^ except that tlie claws do not possess tho 
exceeding sharpness charactci'istic of all previously known iloating 
mammals.* 

Skull distinguished from that of Ptcromys by its longer, trumpet- 
shaped niii/i/.le, more marked supmorbibil notches, longer anterior pala- 
tine foramina, and shorter bony palate. 

Teeth strikingly contrasted with those of any of the other SciuriJoi 
by being hypsodont instead of brachyodont, while their essential pattern 
remains unchanged. Thus, while tho crown of each tooth is enormously 
lengthened vertically, the grooves ordinarily present on tho grinding 
surface of the molars of Ptcromys are reproduced as deep vertical in- 
foldiugs of tho enamel, which, when seen in tho natural section produced 
by wear, give tho teeth very much llie general ai>poarance of those of many 
of tho Uysfricomurplui. Owing to the worn state of the teeth in the 
single skull available, it is impossible to say how inany extra superfieial 
groovcjs there may have been, but of the deeper notches there are two on 
the outer and one on the inner side of each cheek-tootht above, and two 
on each side of each tooth below, the anterior internal notch, liowever, 
in the posterior teeth almost worn out of sight. The teeth also, apart 
from their li^'psodont structure, arc distinguishable by their very large 
pro])ortional size, by being set more obliquely than is the case in other 
squirrels, and by presciitiug, in cro.ss-Reetion, a sharp postero-intcrnal 
angle, markedly differoni from the evenly convex internal border of tho 
teeth of Ptt romys, The implanbitioii of the large upper premolar is also 
peculiar, in that of tho three distinct roots it has in the allied forma 
the aiitero-extenial and the internal have coalesced into a single broad 
flat root running along the whole of the long autcvo-interjial border of 
the tooth. 

* Whether Plying Phuhiiigers, Plying Squirrels, or Claleopitlioci, this sharpnesB 
of the claws is obviously an adaptive cluiractor of tho highest iiiility to an aiiimid in 
tho habit of taking long Hying leaps fi-oiii ireu to tree and yi:L wilhoiil (ho B.'ili's nr 
Bird’s powor of saving itMdf from ii more or less serious fall in case it fails to socuro 
its hold on tho tree towards which it is leaping. 

t Excepting of course the small cylindrical {tuiiulliiiiulc premolar. . , 
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Kijpetaukus ciNEREUs,* n. sp. (Plato XXII). 

Size equalling or exceeding that of the largest species of Pteromys, 
F’nr extremely long, soft, and silky. General colour uniform grizzled 
gi'eyish brown, the hairs of the back slaty grey for about an inch or an 
inch and a half, then the tips of tho shorter woolly hail's are a dull pale 
grey, while those of the longer straighter hairs are oniamentcd with a 
white subtorminal, and a black terminal band. Ears pointed, hairy, 
their backs black or brown, their internal surfaccM grey. Ui>por surface 
of parachute darker brown. Hands and feet brown or black ; palms 
and soles thickly hairy, exue])t on the surface of the pads ; the former 
with three distal ])ads at the b.ases of the fingers and two large proxinal 
pads, the latter with four dist.al pads, and a single internal, proximal pad. 
Whole of under surface pale brownish grey, tho hairs slate-coloured 
bnsally and dirt}' white terminally. Tail long, cylindricjil, exceedingly 
busliy, more like that of a fox than that of a scpiirrel, tlio hairs avci ag- 
ing u(?ar1y 3 inches in length ; its colour similar to that of tho body, 
but mtlier darker terminally. In Mr. Lydekker’s specimen there is a 
small tirft of white hairs at tho extreme tip. 

Skull ns desenbed above, and as shown in detail in tho figures (PI. 
XXITI). S])ecial attention may, however, bo drawn to its compamtivcly 
light and slender build, to the long muzzle, tho slender frontal processes 
of the premnxilln?, the deeply concave foreheml, long palatine foramina, 
large expanded hiilhe, and to the very peculiar shape of the lower jaw» 
in which the coronoid process does not rise so high as the condyle, whilo 
the latter is bent up away from the angle to an unusiuilly great extent. 
The incisors are yellow in front, but little darker above tlmn below. 

Dimenaious : — 

Mr. Lydi'Ukor’a specirnon. Mr. Ci'Ics’h Hpcuinicii. 
Head and body ... 0 10 mm. ( = 24 in.) • 515 rnm. 

T.ail ... 380 „ 480 „ 

Hind-foot ... (c.) 87 „ 85 „ 

Ear ... 28 „ 29 „ 

Skull. Basal length, (c ) G8 milHin. ; gi'oatest hnaidih, 10 ; nasals, 
length, 28 ; greatest breadth 14'5, leiist breadth 6*5 ; iiiiororbital brea<Hh 
20 ; intertemporal breadth 15*5 ; post-orbital proecLSes, tip to Up, 34 ; 

* I had originally wished to connect with this animal tlio n:imo of Mr. (iilos, to 
whose caro in bringing a skull as well as a skin wo *>wo tho possibility of appreciating 
its natural position, and to whom therefore mamnialogists liavo ovoiy reason to lio 
graloful. Since, however, further investigations have shewn that ho was not tho origi- 
nal discoverer of lIio S]iecio8, an honour that Mr. Mandolli or Mr. Tiyrlokker miglit 
equally claim, J consider it bettor to give it a name altogether iiuperBunal in its 
natui'c. 
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palate, Icn^^th 41, breadth iuclading posterior prcrnolars ‘20*8, least 
breadth inside the same teeth 6*7 ; diastema, length, 16'8 ; anterior 
palatine foramen (c) 8*5 ; length of molar series, from front of last 
preniolar to back of last molar, 19*3. Lower jaw, length (bone only) 54‘5,, 
(to incisor tij>) 59, height, from condyle to below angle, 34‘(>. 

The discovery of Hiich a fine new mammal as the present in so com- 
pamtively well-known a region as Kashmir, is vm'y remarkable, and 
especially as Eajwlaunis is found in CSilgit, a place wliosc fauna IJr. J»)hii 
Scully, both as collector aud dcscribcr,* bus so thoroughly and ably 
investigated. 

It was under tbo skilled sn]»crvision of Prof. Wood-Mason that 
Behari Ijal IJas executed the beautiful drawing of its skull now ro' 
produced to form Plato XXIII. 

A fiirtlicr interest, however, attaches to E iipetaiirn^ from its being 
tlio only member of tho Sciiiruhti in which the character of liypsodon- 
tismt has been developed, lalthough, among the whole gmnp of Sciiiro- 
inin‘phnj Castor and Annni/tlnrns have bypsodont teeth, while Huphuiun 
has the still fiir|li(‘r advance of |>osse.s.sing pcrinanently rootless molars. 
Tliroiighout niammals liypsodoiiiisiii 1ms been dovolopod iiidepemloiitly 
over ami over again, as for cxam]dc in Elophns as compared to the bnieliyo- 
dont in Egnns as compared to Anrlulhtn'in.oi^ \\\ Kooinoin \\a 

comjmroil to Cricotits^ and, best known of all, in the Hocldm as coriipareil 
to the (Wn'dw. 

The superiority of high-crowned over low-crowned teeth is obvious, 
especially to animals living on food that has a strong grinding ar;tion o»i 
the teeth tliie either to natural silox contained in it, or to sand and 
dirt mixed with it. In all cases it is probable that the jaws have a more 
or less horizontal chewing action in hypsodont, as compared to a vertical 
chinnping action in brachyodont animals. 

Pinally it should be nol-iced that liy}»sodontism ropresonfs of course 
only the first stoj) towards the devedopment of entirely rootless toetli, a 
development that has again often independently taken place, but which 
must in every case have been by w.-iy of li3’’ps(«b)ntism, tlio complete 
scries of steps being evidently as follows. First and least spoeialized then 
is the short- crowinal long-rooted totith (as in ordinary braehyodont 
animals) ; secondly, the liigli-crowncd short- rooted tooth (as in the hj^pso- 

* Of. “ Oil tho Miimiiials of Gilgic, j). 35, 1881, p. 197, ami “ On some .Minnin.-ils 
from tlio North-lVost frontier of Kasliiniv,’* Ann. Mng. N. If. (5) VI El, p. 95, ISSl. 
1 understand that Dr. Srnlly hiinsolf l•ol•oglli.sod .Mr. (lilo.V.s ^MyiIlg Sunirn*] :is new. 

t A enneiso description of hypsodont ism lias boon given I 13 l'’lowor, Enoycl. 
Brit. (9) Art. Mauimnlin. XV, p. ITl, 188.3, 

34 



200 


W. T. ninnford — Nofe/i uii Indian Cfiiro[»fom. 


[No. 3, 


duiit forms) ; thirdly, tlio tooth so high-crowned that its roots are only 
formed at a late period of life as in lUvotomys and others ; and finally the 
highly specialized growing tooth that never develops roots at all. 

Ill connection with the dental evolution of this interesting animal, 
it would be ndvisiible for naturalists and sportsmen in Kashmir to notico 
wdiat its food is, as compared with that of the other squirrels. Judged 
from its blunt claws, it probably frequents rocks and precipices rather 
than trees, and it is therefore possible that its ordinary food may consist 
of lichens, mosses, and other rock-loving plants, whxtd), by being mixed 
with sand and particles of rock, would necessitate the development of 
such long lasting molars as it is remarkable for possessing. 

Additional specimens of Eupetaurns would bo most valuable for 
scientific examination, especially if of different ages, and 1 may bo 
permitted to express the hope that some of the many Ih'itish sportsmen 
who annually visit Kashmir will help to enrich either the Indian 
I^fuseiirn in Calcutta or the National Museum at homo with examples of 
this, the latest addition to the Mammal-faiiiia of our Indian Kmpire. 


IX . — Holes on Indian Cliii*optera. — i/y W. T. BiiAnford, F. R. S. 
rUecoivod April 25lli Read Jane 6tli, 1888.] 

In the course of last j'OJir, whilst prc[»aring an account of the bats 
of India and its dependencies for a general work on Indian Mainnialia, 
I found that, in a few instances, scraps of information arc now available, 
ill addition to tlio nniss of facts brought together by ray friend Mr. G. F. 
Dobson ill his standard works on the oiiler Chtroptera. lii a very few 
cases I am obliged to differ from his iioraeiiclaturp, the most important 
of these being the use of the generic term ILi}>podderns instead of PhyU 
lorhina, and of Xantharpijia instead of Gyimnycleris. Tlio reasons for 
these changes I have explained at length in a paper published in the 
Proceedings of the Zoological »Socicty for 1887, pp. G.‘1G, G.‘f7. Soino 
poitvts that I had noted have, I find, been already fully investigated by 
my friend Mr. J. Scully in his paper on the Chiroptera of Nepal, pub- 
lished in the Society’s Journal for last year (Pt. II, p. 233). As some 
time may still elapse before my work on Mammals will bo published, 
a short note may be useful. I have endeavoured to identify all tho 
speoios noticed by Hodgson, Blytli, Kelaart, and Jerdon, a few of which, 
owing doubtless to the dillieulty and occasionally impossibility of deter- 
mining thorn satisfactorily, have becu left unnoticed by Dobson, and. 
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althongli I have not .always been siii-'ccsKful, f do not iliiii'k there are 
now many foririH left unnoticed. 

liurNOLOPllUS AFKINIS. 

Besides the s^’Tionyins (pioted by Dobson, the B. ronxi of Jerdon* 
and, in part, of Blyth must bo referred to this species. Tlio Isitter 
indeed w.os pinctically ideiitilicd in Dobson’s Catalof^ue of specimens in 
the Indian Mnseuin, printed at the end of his Monoi^raph of Asisitic 
Chiroptera. But Blyth, in his Catalogue of jMammalia, included bis 
B. lepitlns under Jl. rouxi, and 1 believe B. tvimlnn to be U. inLuur, with 
which it agrees in description and measurements. I shall have somo 
further remarks to nnake on this when T come to B. minor. 

Besides the B. rulntlus and B. chierascens of Kelaart (Prod. Fjinn. 
Zeyl. p. l:5) referred by Dobson to B. afflni.% there appe.ars no reason why 
the B. mmmanilra of Kelaart (ib. p. 14) should not be assigned to tho 
same species, iilyth in bis catalogue placed B. raninutnika, with, how- 
ever, a mark of doubt, under bis B. ronxi. 

In both the Monograph of Asiatic Chiroptcra and the British 
Museum Catalogue of Chiroptcra a Btimolojjh ns fnUilns^ Kelaart, is 
mentioned, and, in the (irst named work, the moMsuroniouls of the ty|)e 
ai’C given. I cannot discover any s])ccics of this name dcRcribod by 
Kehuirt, and, from Blytli’s mention of B. j'ntridns \\\ *). X. B. XX, 
p. 182, it is probable that this term was a mistake or MS. name for 
B. rnhiiliis. 1’he mjvv and unnamed specuss refei’red to in the Tit»\t page 
(183) by Blyth was clearly that subsecjueiitly ilesoribud by Kelaart a.s 
B. raninmnikii. 


UiTiNoi.oriirs rKTKKsi. 

This horse-shoe bat was originally described by Dol)son from a 
speeimen of unknown loe.ality (J. A. S. B. XTjf, l*t. IT, y>. 337). The 
sfiecies was subsequently obhiiiied l)y JIntion at Masnri (1*. Z. S. 1S72, 
p. 700). Itecenfly another specimen has ))een captured by Mr. J)avisoii 
at Coonoor, Nilgiri Hills, 3iladr.a.s Presidency, and scut to the British 
Muscinn, where it was identified by >Mr. Thomas. 

Bjnxoi.orirus minou. 

Mr. Scully, in liis e.\cidleiit .account of tho Chiroptci’a of Nepal, lias 
identified 7i/two/qp/t?es of Hodgson and Blyth with B. mmor. 

So far as Blyth is concerned, this is precisely the same oonelnsion as 
that to which 1 had arrived independently, and, as Blytb’s description 
was taken from a supposed typical specimen sent by Hodgson, it would 

* Dohson cl.-issod R. ronxi of Tomniniek aa a syuoiij’m of I?. and both 

Blyth and Jordon took llio namo from Tommiiick. ^ \ ' 
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naturally be Hupposed that thei'o could bo no question about the identi- 
liciition of Hodgson's type also. Tot, strange to say, Hodgson’s JR. auhba* 
dins belonged, not only to a different species, but to a distinct genus. 
A comparison of the description and measurements by Hodgson quoted 
by Blyth togethor with his own (J. A. S. B. XIII, p. 4R6) would alone 
cause suspicion. No true HUinoUrphus can bu uaLd to bavu tlio ** nasal 
appendage quadrate," and it would be remarkable if Blyth's measure- 
ment of the tail should be only f inch when Hodgson found it to be 1 1- 
iiiches. In fact, Hodgson’s It, snhhwliiis was TCvppositlrros Inrolor or per- 
haps It. amhoinensis. It was referred to JlippoifiilrnM by Hodgson liim- 
sclf in 18 1? (J. A. S. B. XVI, p. 89G) and by Gray in tho 1846 British 
Museum Cataloguo of Hodgson’s collections (p. 3), and that this refer- 
ence is correct is shewn by Hodgson’s drawings. Kvidontly, in ibis 
case, Hodgson had one specimen drawn and sent another, wliich proved 
to belong to a distinct form, to the Asiatic Society’s Museum in Calcutta. 

But this is not all that has to be to bo told about Ji. mimr. Blyth 
at the same time tluit he described li. suhhadins gave an a(!COunt of 
another allied form which he called R. Icpidus. Tho ]>rinoipa1 diiTerenco 
between the two was the form of the posterior noHo-leaf, the sides of 
which wore but slightly cmarginate towards tho tip in ll. suhhadiuSf but 
“ so considerably emarginated " in R. lepidns that tho tip nppearod “ as 
a narrow terminal prolongation, onc-sixteonth of an inch in length.” 

In one of the brief notes, often full of suggestion, that Blyth was 
in the liabit of attaching to his zoological reports, and whi(?h, for want 
of a complete index, are so often forgotten, both R. suhbadius and R. 
lepidus were shown (J. A. S. B. XX I, p, 347) to bo varieties of R. 
minor, llorsfield, dilfenng only in colour. Again in tho same volume, p. 
361, 11. subhadiiis was ideutilied with R. minor. But before his Cataloguo 
of Mammalia was written, Blyth had either forgotten his previous re- 
marks or clianged his opinions, for in that work, whilst R. lepidus was 
assigned to li. ronxi affinis), B. subbadius was loft as a distinct 
species (1. c. pp. 24, 25). Curioa.s1y enough, although under It. ronxi 
in that cataloguo thcro is a reference to “ B. minor (?) apud nos, J. A S. 
XXI, .486," the page is incoiTeot. 

In 1872 (J. A. S. B. XLI, Pt. II, p. 337), Dobson described a horse- 
shoe bat as B. garoemis. This species, which was kept distinct in both 
the Monograph and Cataloguo, was shown in them to differ from R. 
muior only in having the margins of tho posterior noso-leaf stmight in- 
stead of concave, in short it was B, subbadius of Blyth with the posterior 
nose-loaf slightly more triangular. Finally, in 1880 (Report Brit. Assoc, 
p. 175), Dobson united B. guroensis and B. minor, thus arriving at the 
same conclusion as Blyth had reached 28 years before. 
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RuiNOLOPnUS TBAGATUS. 

This Himalayan bat was identified by Dobson (P. A. S. B. 1872, 
p. 208) with the Kuropean li. ferrmi-equinnin^ and unquestionably the two 
arc very closely similar. The identification has over since been gonov- 
ally accepted, and, in Dobson’s gi’c.at works on the Chiroptora, 12. imgahis 
i» quoted as it synonym of It. fcrrHiu-cgttinuni, 

There is, however, a distinction not often to be made out in skins, 
but easy of recognition in examples preserved in spirit, tliat sufliees, I 
think, to justify the separation of the two forms. Tn 72. tragatiis, as 
observed long ago by Ulyth (J. A. S. B. XXI F, p. 409), the lower lip is 
traversed by three vertical grooves, as in It. affinis, 72. uiijior, 72. macroliSf 
and many other species, whilst in true It. fprnun-egnmuni there is but a 
single groove, as in 72. hipposiderus, 72. pearsoni, etc. The nose-leaf as a 
rule in 72. tragatas is considerably broader than in 72. ferruni-cquiniim^ 
but there is some variation. 

All the Himalayan specimens that I have been able to examine, 
including examples from Darjiling, Nepal, and AFasiiri, have three grooves. 
The specimens in the British Miiscmm olitained by AFr. Scully in Gilgit 
agree, however, entirely with the Palaiarctic form, 72 ferrmi-egninum^ 
and have but a single mental groove. 

HlPl’OSIDKRrJS DIADEMA. 

The locality Odeypore given by Dobson for this bat in the ^Fono- 
grapli of Asiatic Chiroptera, p. 200, and repeated in Anderson’s Cata- 
logue of Hammalia in the Indian Museum, Calcutta, p. 115, is not Odey- 
porc or Udaipur in Rajpiitana, but, 1 believe, a small slate lying north- 
west of Sainbalpur. The locality given for my own specimens “ Pullun- 
dur. Central Provinces ” is S. E. of Nagpur and not far from Bhandiira. 
These localities are of some imporiance, being the only two in the 
Peninsula of India, so far as 1 can IciU'ii, whence this bat has been 
recorded, though it wfis obtained in abundance by Kelaart at Kandy 
in Ceylon, and has a wide distribution from the Himalayas to Timor and 
the Philippines. 

HlPrORTT)F.RUS niCOLOU. 

Prom the remarks made under Rliinolophas minor, it is evident that 
Mr Hodgson must have obtained one of the forms referred to this species 
in the Noptil Valley, I think from the figure, IT. amhoinensis. 1 am 
disposed to agree with Mr. Scully and to class IL. amboinen^is as a dis- 
tinct species from II. bicolor (77. fnlvns). 

CcKLOPS FlUTiri. 

This species, originally described by Blyth from a Sunda^l^a 
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specimen, and subsequently recorded by Dobson from tJava and Laos 
(Siam), lias recently been discovered by Col. Kiriloch near Darjiling. 

Megadekma spasma. 

■Rlytb 36 years ago (J. A. S. B. XX F, p. 346) noticed tlio occurrence 
of this bat in Ceylon. In his Ccaialognc, p. 23, note, he observed that 
the specimens had disappeared from the Society’s Museum. I well 
remember his lamenting the loss of several bats, the bottles having been 
stolen for sale and tlioir valuable contents thrown away. The species 
does not appear to have been again observed oast of the Bay of Bengal, 
and Dobson, very naturally, in his Catalogue of Chiroptera, p. 158, con- 
siders the oeeurrence of this species in Ceylon doubtful. 

In some MS. notes which Mr. F. W. Hoiirdillon kindly placed at 
my disposjil, a bat obtained from a liollow tree, at an elevation of 2700 
feet above the sea near Myiiall, in Ti-avancore, was described. It was 
clearly a species of Megmlemiaj and tlie size (leiigtli 2J inches, forearm 2) 
and nose-leaf agreed much better with M. spusma than with M. lyra. 
There are some specimens of M. spasma in the British Museum labelled as 
fmm Ceylon, but their history is niiknoivn. They have the forearm 2T 
to 2.2 inches in length. On the wliole, I think it probable that M. spasma 
does inhabit Ceyloji and Southern India. 

Nyctopiiilus geopfboyi. 

This bat, which is identified by Dobson with N, Umoriensis of 
Geoffroy, is an inhabitant of the Australian region, being found in Aiis- 
tnilia, Tasmania, and some of tlie Paeifie islands. It is, however, included 
amongst the mammals of India (p. 48) by .lerdon, who says, “ This bat, 
wliieb has been found in Kurope and Australia, w^as sent from Mussoorie 
by Hutton.” Hutton, however (P. Z. S. 1872, p. 701), denied all know- 
ledge of the species, and Mr. R. A. Sterndale, indiis Natural History of 
the Mammalita of India, although he copies the dcscjription quoted by 
Jerdon, very naively remarks that he can find no trace of the bat in 
Dobson’s Monograph. It is, I think, evident that Jerdon took the name 
and locality from Blyth’s Catalogue, and that in this tliere has been a 
mistake in pnnting. At the end of the text in p. 36 there is printed : 
“ Genus Nyctopiiilus, Leach, Hab. Austmlia. A. Specimen presented by 
the Sydney Institution (1845).” On the top of tlie next page comes 
“ 116, N. Geoffroyi, Leach, Syn. JBarhasfellus pacijlcus, Gray. Hab. Europe, 
Himalaya. A. B. Specimens in spirit, Masuri, Capt. H. Hutton (1844).” 
Now ill all other genera in this catalogue, the name of the genus is 
followed by the name of the species, not by the habitat, and it is, I think, 
clear that “ 116. N. geoffroyi, Leach, Syn. BarbasteUns pacificus, Gray.” 
ought to come immediately below “ Genus Nyctopiiilus, Leach ” and be- 
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foru “ Hab. Australia.*' This view is coufirmed by iho fact that a single 
specimen of N, geoffroyi, not two, presented in 1845 by the Sydney In- 
stitution, was found by Dobson in tho Indian Museum (containing tliu 
specimens of which Blyth’s Catalogue was a list) and recorded by 
him in the Catalogue of sitecimens printed as an Appendix to his 
Monograph of Asiatic Chiroptei-a-, p. 220. Tho llab. Durope, Hima- 
laya, and record of two specimens from Masuri presented by Captiiin 
Hatton in 1841 must have referred to some other bals, and, as lid 
A. in tho same Catalogue of Dobson is identified with Synohts dar- 
jeltnc7iiiiSf whilst in Anderson’s Catalogue ll(> A. and B. are both 
referred to that Bpc*eies, it is, T think, manifest that the reference belongs 
to the species preceding Nychphihis, namely, to UnrhastrUua mmmnnisy 
with which, until Dobson pointed out the dilterence, Synotiis darjaliuensis 
was supposed to be identical. 

Vesl'ehooo nasctus. 

The locality of this bat is given as Shikarpur, Sind The spooimen 
was obtained, I believe, so far as my memory serves, in tho Shikarpur 
collectorate, not near the town, but across the Indus, a. short distaiico 
east of llori. 

ViisrKUUUo iMniircATUS. 

Tliero is, in tho British Museum, a skin of this species sent by Blyili 
and labelled Calcutta. The specimen is in all probability Indian. 

V ESPEUUGO MOUPAX. 

Dobson, in bis “ Report on Accessions to our Knowledge of flic 
Chiroptera during tlio years 1878 — 1880,” ]mblishod in the Report of tho 
British Association, 1880, p. 181, shews why the eastern form of V, 
maurns (or rather perhaps V, aavu) should bo distinguished under the 
name of V. nwrdnx, Peters (M 13. Akad. llorlin, I860, p. 102). 

In the British Museum collection there is a skin of this species 
labelled K madcrasiMtanaa, Klliot. This is probably’ fhc Srofnjihihut 
rnodrraitpatanns of Gray’s “ List of iho Speeimens of Mammalia in tho 
Collection of the British Museum,” I84d, p, 29, a species that, like many 
others in the same list, has never, to tlie best of my belief, been described. 
The name is in all probability wrongly attributed to J^lliot. 

VESrERUGO CEVLONicrs. 

Dobson, in his Catalogiio, p. 222, dosei'il)es a species of hat ns V. 
indiens from two Mangalore specimens, and records the e.\isfence of a 
third specimen, labelled Madras (but very probably from tho Malabar 
c()iist), in fclic British Aliisouni ci>llect.ion. Ho also eiills attenfion to tho 
fact that Scofophiltis ceyluuicii8, Kelaart, “ may be identical, as the 4*- 
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scription and most of the measurements correspond closely ; but tho 
outer upper incisors are described as having two or three cusps, and the 
length of the tibia is given as 0-7 inch,*’ instead of 0*55. The type too 
had been lost. 

Now in V. indicus, as in F. noctula, ** tho outer incisor is hollowed 
out to receive tho extremity of the lower canine when the jaw is closed,” so 
that this incisor may very well be described as having two or three 
cusps. But Kclaart’s expression Ls more characteristic. He says, “ Upper 
incisors 2 pairs both indistinctly bilobed ? or certainly the lateral ones 
are trifid.” Now tho inner upper incisor is bifid and in all probability tho 
precise form of the outer upper incisor vaidcs, according as it is worn 
away by the point of the lower canine. Certainly, in some skulls of 
F. noctula^ ‘ trifid* would correctly express the form of tho tooth. I think, 
therefore, that there should be no hesitation in recognizing Kolaart’s 
name for tho species. 

Vesperugo abramus. 

Blyth in 1852 (J. A. S. B. XXI, p. 360) received several bats from 
Masiiri, sent by Captain T. Hutton. Amongst the species supposed to 
be identified was the pipistrelle, which Blyth, then and subse({uontly, 
called MyoUs pipislrcUm (though the genus Myofis of Cray, I believe, 
was confined to species of Vespertilio*), In 1853 (J. A. S. B. XXII, 
p. 581), Blyth pointed out that the supposed pipistrelle from Ma.suri 
differed from tho true pipistrelle of Europe in colour and in the small 
size of tho foot, which, with its claws, scarcely exceeded Tti in. ; and ho 
proposed for this form tho name M. parvipesy a name that is retained by 
Jerdon in his work on the Mammals of liidi.o, p. 48, but which is not, so 
far as T am aware, mentioned by Dobson. The type was lost. 

Yeara afterwards Captain Hutton, in liis paper on Himalayan bats, 
described a Vesperugo micropus (P, Z. S. 1872, p. 7(18). This was sub- 
sequently identified by Dobson, I believe from examination of tho type, 
with F. abramus. I cannot but suspect that Blythes Myolis parvipes 
was tho same. 

At the same time, the dimensions of the foot, as given by Blyth, 
agree more nearly with those of the true pipistrelle, 'uid tho only reason 
for not identifying Jf. par with F. pipistrellus is that this species 
has not been recognized amongst Hatton’s collections, nor is it known 
to occur in the Himalayas cast of Kashmir, whore it was obtained by 
Stoliezka (Yarkand Mission Mamm. p. 11). It is also possible that 

* Tho gonuBwas propoBod iu 1842 (A. M. N. 11. X, p. 258). Tho examples quoted 
wore F. niurinuSt V, hachtteini, and F. nntleteri, all boloiigiiig to the second section of 

tho goniis in Dobson’s Guialuguc. 
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Myotia ^arvvpes may have been a true Ves^erlUio. It is to be regretted 
that so imperfect a description was given. 

I bad expected to be obliged to restore the name of commandelicus 

by which this bat was so long and so widely known in India, but, so to 

as I can asccrtaiTi, no Latin name was given by F. Cuvier, who merely 
called a small bat, but doubtless this species, VosjMirtiliun tie Coronuindel. • 
(Nouv. Ann. <lu Museum d’ llistoirc Naturollo 1, p. 21). 

VeSPERUOO pi PISTRliLLUS. 

In the Socicity’s Journal for 1857 (Vol. XX, p. 150, nolo), Mr. Blytli 
identified a spirit-specimen sent by Mr. Hodgson of Vespcrtilh pallhli- 
ventris with the pipistrelle, after companug the former with llritisli 
specimens of the latter. In Ulyth s Catalogue, however, although the 
locality “ Himalaya is assigned to the pipistrelle, there is no men- 
tion of Vesporlilio pallilivevtris, and the Ggnre of the latter in Uodgson's 
MS. drawings is very unlike the pipistrelle. Scully is doubtless right 
in his identification of V. pallilwootris with V. nepah'nsis. T have ex- 
amined Hodgson’s drawings, and the only reason for doubt in the short- 
ness of the liugus in the figure. 

VkSI’EUL’GO KUlllil. 

I think Pipistrdlus Icpidns, Blyth (J. A. S. B. XIV, p. 3M)), from 
Kandahar, must bo identical with Vespvnujo Irucntis, Dobson, now eon- 
sidered by the last named writer a variety of V. Icnlili Tlio d(*serip- 
tion agrees, and the species is common in Sind, Baluchistan, and 
Southern Persia, consequently it is very likely to be tlic common snuill 
bat of Kandahar. 

SCOTOPIIIIATS KDIILI. 

1 think it is a matter for serious regret that the late Dr. Peters, 
when he had ascertained, by an examination of Leach’s typo of Scofnphilim, 
what tho genus ready was, did not at once propose a new generic term. 
Leach in 1822 (Trans. Linn. Soc. XIIT, p. 71) described a new genus 
and species of bat under tho name of Srufophifns kMi. The name 
Scotophilns was apparently left in oblivion until Dr. Cray in 1838 (Mag. 
Zool. Bot. 11, p. 4-97) applied it to a very miscollaneous assemblage 
of bats, comprising tho Vrspcrtilio lenimincki of Horslicdd and the Srufo- 
pkiliis kiiliH of Leach (re-iiamcd S. Icachl) together with a large nnin- 
ber of species of Vesperuyu. It is only fair to say that ijcach’s acconnt 
of the dentition in the young /SVo/ep/u7 as agreed in sonn; res|)ects with 
that of VosperuyOf but not with that of tho type i'e[)L'o.:ieiLted by I c.sp#'/'- 
tilio (ammin^ki of Horsfield. 

3.5 
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However Gray’s paper led to a wide use of the term in an erroneous 
BciiBO, and, when, thorofore, PotorB, in 1866, examined Loach’s original 
type and found it' to be an immature example of the form then generally 
known as Kycticejus temmincki, with milk teeth, it is unfortunate that 
the name Scotophilus was not abandoned, as it might well have been, for 
Leach’s description was erroneous and misleading. 

Dobson has recapitulated the facts above mentioned (P. Z. S. 1875, 
p. 368), and I believe he was precisely of the same opinion us myself, but 
rather than propose a new name he accepted Scotophilus. But this has 
led to another difficulty. The specific name temmincki^ applied by Hors- 
Reld to one of the commonest, most widely spread, and best known of 
oriental bats, could scarcely be dropped without inconvenience, so the 
common yellow bat stands in Dobson’s works as Scnlophilus tcinminckii. 
If, however, the examination of the type is sufficient for the identification 
of the genus, the species may be determined in the same manner. This 
Dobson acknowledges, but gets over the difficulty by leaving the ques- 
tion of the adult form to which the young type belongs of)en. 

Now it is true that in many genera of bats it would be very difficult, 
perhaps impossible, to identify the young, but the present is not one of 
those insiancos. There arc but two other species that have the same 
peculiar and unmistiikable tragus as S. tcmminckiiy viz.^ 8» hothoniem 
and S, glgas both African. In both of these the upper incisors have a 
very differently formed cingulum. By cutting down slightly on the gum 
the permanent incisors have been examined in Leach’s type by Mr. 
Oldfield Thomas, and shewn, as was anticipated, to bo those of S. tem- 
mincki, It was of com sc much more probable that Leach’s specimen 
should belong to this very common Indian and Malay form than to a 
comparatively rare African species. If, therefore, we are guided by typo 
specimens, the specific name kichli has priority over tfyniminvki, and wc 
must abandon a well known specific name for an unknown one. The 
only alternative is to discard the genus Scotopliilmt and this is now 
scarcely practicable. The species must thei'eforo stand in future as 
Scotophilus kuhli. 


SCUTOPIIILUS ORNATUS. 

Nycticejus nioicolusy Hodgson (A. M. N. H, 1855, XVI, p. 44), proves 
by a comparison of his MS. drawings with specimens of Scotophilus orna- 
tus (Blyth) to be that species. Blyth’s name has priority. 

S, omatibs, according to Jerdon, is found at low elevations in warm 
Himalayan valleys, whilst the name of Nycticejus nivicolus indicates a 
very different habitat. But Hodgson only knew that the bat named by 
him came from the interior of the Sikkim Himalaya, near snow, and it 
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may have been obtained from a deep valley at no great elevation abovo 

the sea. 


Harpyiocephalus leucou aster. 

Tlicrc in in the British Masenm a skin of this species procured by 
Hodgson near Darjiling. 


Vespertilk) hassei.ti. 

A specimen from Burma, the exact locality not rccoi'dcd, is in tlio 
British Museum. 


VeSPERTILIO LONGIl’ES. 

There can, I think, be verj' little, if any, doubt that this small bat 
dosci'ibed by Dobson in 1872 from the caves of Bhima Dovi, Kashmir, is 
the same form as was named by Blyth Mijotis theobaldi in 1855 (J. A. 
S. B. XXIV, p. 3G3). Blyth’s types were obtained by Mr. Theobald 
from limestone caves near Matar Nag, N. of Islamabad (J. A. S. B. 
XXll, p. 581), and were at first referred by Blylh to Mt/olis pallidhen- 
triSf Hodgson,- but subsequently distinguished. The types were after- 
wards lost. The measurements, the large feet, and the habitat render it 
nearly certain that the two forms ai*o identical, but it is impossible to 
adopt Blyth’s name without clearer evidence, for his description is in- 
sudlcient, and he declares the sjjccies to be ex.tremcly close to the pipis- 
trelle, which V, longipcs is not. 

V ESPERTIJ.IO MEGAUn’lJS. 

The collection containing the tyj )0 of this bat was supposed to bo 
from the Gaboon, West Africa. The known species in the eolleelioii, 
however, prove to bo from Kashmir, and there is every probability that 
V, nuujalopus is from the same country. 

Myotis beki»morbi, Blyth. 

This was a name given by Blyth in his Catalogue, p. 35, to three 
specimens of a bat in spirit received from Major Bcrdmorc in 1859. 
The description of the species appo.T.rcd in the Society’s Journal for that 
year (J. A. S. B. XXVIII, p. 293). The specimens were in all pro- 
bality obtained at or near Shivc Gyeng on the Sittoung (or Sitaug) River, 
Burma. The types appear to have been subsequently lost, us they are 
not mentioned in Dobson’s Giitaloguo at the end of his monograph of 
Asiatic Chiroptera, or in Anderson’s Catalogue. 

In this case I am unable to suggest what the species can have been, 
lb was said to resemble the pipistrelle in size and structure, but the '*q. 
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su‘m wns H in. lon^, considorably more than in 
The species might have been founded on large individuals of V. a&m- 
mus, but, as specimens of tliat form were recorded as being received at 
ilic same time and referred to a distinct genns and species {Scoiophiltis 
coroniawlelianns), this is scarcely probable. It is far more likely that 
Myolis herdmorei wns a true Vespertiliot and it may have been V, won- 
tivagus of Dobson or some other ally of V, mysUieimis. But for the fact 
that the species was rtjfcrred to M got is, a genus composed of forms with 
the foot only in part free from the wing membrane, I should bo inclined 
to suspect that iir. herdmorei was identical with true Vespertilio ndversusoi 
liorstield (not of Temminck). The description and measurements agree 
very well, and it is highly probable that this wide-ranging species occurs 
in Burma. Moreover, as has just been shewn, there is every reason to 
suspect that another form referred by Blyth to Myotis (M. thvobaldi) be- 
longs to Vpspe^'tUm of the same section as V, adoersus. 

Vkspkrtiijo DOnSONI. 

T tmst that i he tyjies of this species will be carefully re-compared 
with F. fonnosiut. Judged from Anderson’s desciiption Cat. Alam. 
Indian Museum, p 143, F. dohsoni may very possibly bo merely a largo 
variety. The difference is not nearly so great as in the case of Scotophi- 
lus kuhlt {S. temininoki) and S. lieathi, whicli are connected by inter- 
mediate forms. 


Kkrivocla hardwickii. 

There is in the British Alusenm a specimen of this species obtained 
by Mr. Theobald in the Punjab, and anotlier from Ceylon. 

KkRIVOULA I'APILLOSA. 

This bat was included by Jerdon amongst the mammals of India, 
but Dobson gives oidy Java as a locality. A specimen was sent from 
Calcutta by Mr. Pearsou and is now in the British Museum. Tomes lias 
also recorded a specimen from Ceylon. Neitlier locality is thoroughly 
authenticated, but for tho preBont the species may, I tliink, bo retained 
in the Indian list. 


MiNIOPTERIS SCJIREIBERSI. 

Dobson has shown that Vesp&i*tilio fultgtnosd of Hodgson is -this 
species, consequently Hcotophilus fuliginosus, Jordon, Mammals, p. 36, 
should bo the same, and Jerdoii professes to copy Hodgson's description. 
But tho characters given are very different and must apply to some other 
bat. 
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In conclusion, it may bo useful to give the correct names, or, vtrhere 
the species have not been determined with certainty, the approximate 
identifications, of the bats enurnorjitod in Jerdon’s Mammals. I know 
from experience how impossible it is to identify the species from the 
descriptions, and any one who consults Sterndale’s Mammalia of India 
will sec wliat a source of confusion Jerdon’s names have proved. Tlie 
numbers are Jordon s. In the few cases in which Dobson’s specific 
names dilTer from mine I have cpiotcd both. 


Bats in Jerdon’s Mammals. 


Jcrdnn'a Name. 

No. 12. Phnrpm edwardsi 
No. 13. P. lescJienaultii 

No. 14. Cynopterns maryinatus 
No. 15. Meyadenm lyra 
No. Ifi. JUT. spcclnim 
No. 17. Rhinolophm perniyer 
No. 18. li. niitratus 
No. 19. R, trayatus 

No. 20. R. prarsoul 

No. 21. R. ujfhdfi 

No. 22. R. rouxi 

No. 23. R. macro f is 

No. 24. R. suhbadius 

No. 25. llipposidoros armiyer 

No. 20. n. sprm'is 

No. 27. 11. niurmns 

No. 28. H. cinerons 

No. 22. Givlops frithii 

No. 30. Rhiiiopoma lardivicJni 

No. 31. Tapfiozoiis lonyinianus 

No. 32. T. melanopoyon 

No. 33. T. saccolainins 

No. 34. Nyctinomis plicatus 

No. 35. Scotophiius serotinus 

No. 30. S. leisleri 

No. 37. S. pachyomus 


Currecled Name. 

P. medius. 

Xantharpyla ainplexivandata (Cyno* 
nyeferis arnplexnandata, Dobson). 
C. marylnatus, 

M. lyra. 

M. lyra. 

R. I net ns. 

R. mil rat us, 

R. trayatus, (R. ferruni-equinuni, 
Dobson). 

R. pearsuni. 

R. ajjinis. 

R. ajjhu'^. 

R. macrolis. 

R. minor. 

Jlipposiderus armiyer (Phyllnrhina 
armiyvra, Dobson). 

77. sjjroris. 

II. bivfdor. 

II. hicolor, 

Cnelops frithii. 

Rhinopnma micrnphyllum, 

Taphozous tonyimanns, 

T. mclanopoyon . 

T, saccolfcmns. 

N yctinom ns plieatns, 

Vesperuyo serotinus, 

V. leisleri. 

V. serotinus. 
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Jerdon*8 Nams, 

No. 38. 8. coromandelianus 
No. 39. 8, lobatus 
No. 40. S. fuliginosna 
No. 41. Noctulinia noctula 
No. 42. Nyctic(gu8 heathii 

No. 43. N. lutciis 

No. 44. N. lemmincki 

No. 45. N. castaneus 

No. 4C. N. afratus 

No. 47. N. canus 

No. 48. N. ornafus 

No. 49. N. nivicolns 

No. 60. Ladnrus })earsoni 

No. 51. Marina suillas 

No. 52. M.formosa 

No. 53. Kerivonla yicta 

No. 64. E, pallida 

No. 55. K, papiUosa 

No'. 50. Vespcrtilio caliginosus 

No. 57. V. dligorcnsis 

No. 58. V. darjilingensis 

No. 59. \r. bhjfhii 

No. 60. V. adversus 

No. 61. Myofis mnrinus 

No. 62. M. theohalfli 

No. 63. M. parvipcH 

No. 64. Plecotns anritus 
No. 65. Darhastelhis communis 
No. 66. Nyctophilus yeoffroyi 


Corrected Name, 

V. ahramus, 

V. hihli, 

? Miniopteris schreibersi, 

Vesperugo noctula, 

Seotophilus kukli (8, temminekif 
Dobson). 

8, kulili, 

8, kuhU. 

8, kuhlL 

Veaperugo atratus, 

V. kuhli. 

8cotop}dl us ornal us, 

S. ornatus. 

Jlarpyioccphalus harpyia, 

H. cyclotis, 

Vespcrtilio formosus, 

Kcrivonla picta, 

Vespcrlilio formosus. 

Kerioonla popillosa. 

V. murirA)la. 

V. mystacinus, 

? F. mystacinus, 

V. miiriaus. 

V. caliyiwjsus. 

V. vinriniis, 

/ F longipes, 

doubtful, probably Vesperugo ah ra- 
mus or y. pipistrelhis, 

Plecotus anritus, 

Synotns darjelingensis, 

Nyctophilus limoriensis (not Indian, 
included by mistake). 
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X. — Oh neto or little-known Butterjfies from the Tndlan Uegion, 

By Lionel de NiokVille, P. Jtl. S., 0. M. Z. S. 

^Received May 14th; — Rood Jiiiio Gth, ISSS.j 
(With Plates XIII. v.ml XIV.) 

Family NYMPHALID^E. 

Subfamily S at y r i n .e . 

1. MyCALESIS MALSARIDA, lluilor. 

M. maUaritla^ Butler, Cat. Diiim. Lop. B. M., SahjAda'^ j). 13 1, n. 27, pi. iii, 
fig. 14 (IHG8); id., MarHhall and do Nici'villo, Butt, of Iml., vol. i, p. 137, ii. 105 
(ISHW) ; Knbanda uudsun'da, Moore, Trans. Knt. Roc. Loiul. ISSO, p. HJS ; Mi/rafesiA 
khuifianuj Moore, Proc. Zool. Soc. Lond. 1874, p. 50G ; iJ., Marsliull uiiil do Nicevillo, 

I. c., n. lOG : Kabanda Ichaitiaiia, Moore, Trans. Ent. Roc. Loud. 18S0, p. 108. 

Through the kindness of tlio Rev. Walter A. Hamilton, I Iiavo 
recently received from Sylliot twelve rnalca and two females of this 
species, all captured witliiii .a short period of one auolhci*. As regards 
the upperside they .sliow no variation. The species is a remarkable oiio, 
ill that it is the ordy Indian that has no ocelli whatever .above. 

The undersides, however, of these fourteen specimens f which Mr. Ilamilion 
selected for me from a very (;onsidoL*ablo number purposely to show 
these variations) exhibit a perfect gradation from a speeimon witli a 
single ocellus only (and that most minute, in the lirst niedinn interspaco 
of the hind wing, all the other ocelli being reduced to minute dots) to 
another with the ocelli as largo as shown in Mr. llutlor’s ligiirc. In 
adiiition to this ocol hilar variation, wo have, concomitantly, (piito as great 
a diversity in the ground-colour. In the form witli the olisolcte ocelli, tho 
basal two-thirds of the Aviugs .are oehreons- brown, and the outer tliii-d, 
wiMitlio alidominal margin of tho hind wing, is piiiplish-groy. In the form 
with all the ocelli large and perfect, we havo tlio wlmle of tlio ground- 
colour much darker, tho discal purple line much more pruminent, tho 
purplish grey iiordcr of tho other form entirely ulisent, aiwl tlio serie.s of 
ocelli surrounded liy a purple line. Kvery gradalion^is before mo botwoen 
these two extremes. 

When this species Avas ireatod of in “Tho IbillerflicH of India,” 
the .authors had not scon M. /.•7t./vo/a« ; had they had acc'V,.s to a singlo 
typical speeimon, they AA’onld not havo questioned its speeiluj distinct- 
ness from ilf. /aa/^ai-u/a. There is no doubt, however, t I imL th(*sc two 
species are as much one as arc ^[rlan^lis h^tla and M. i'iiiifitic or .l/yc- 7 /r’s 7 a* 
hlashis and M, jL^ersens. Tlicso extraordinary variathms are no il.nibt 
entirely caused by the state of the atmosphere at the inoinenL pr(d»ably 
when the larvnt is turning to a pupa and .all its tissues arc sofi. W'h 
regard to many of the Indian Satyriivt^, they, arc divided into t\^o rong] . , 
30 
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marked woll-dcfincd groups, which I have designated dry- and wet- 
season forms respectively. Tlieso forms ^provail daring their respective 
seasons, but are by no means strictly confined to them. For instance, it 
is a common occurrence in India to have what is called a “ break in the 
mins,” when for many successive days one lias weather somewhat similar 
to that obtaining in the dry-.soa8on. Any larva) turning to pup® during 
a “ break ” would almost certainly, thoiigli tlnsy would omnrgo perhaps a 
'^eek afterwards in a deluge of i*aiii, be of the dry-season form. Similarly, 
during the dry-season, dry-season forms prevail, but, should a miuy day 
or two come, pupco formed during the wet interval would probably 
produce the wet- season form of butterfly. Again, as it takes butterflies 
some little time to lay their cgg.s (after having completed tliis operation 
they die immediately), it must frccpiently liappon lhat the two forms 
overlap : a dry-season female not having laid her eggs during the diy 
season would do so at the hcgiimiiig of the rains, and, though caught in the 
rainy season, would still bo a dry-scasou butterfly, its worn appearance, if 
nothing else, proclaiming the fact; and vice versa with a wct-sftison 
butterfly not having completed her laying during the rains and caught 
in the dry-scasou. So it is with M, vialsarida, Mr. Hamilton obtained 
a very long series of it in the spring below Shillong iii Sylhet : the 
greater portion were, as they should have boon, of the dry-soason form, 
but a few were of tlio other extreme, and these ho picktjd out, together 
with inlergrade specimens between the two extremes, and scut to me. The 
prevailing form of this species is therefore M. kliasiana in the dry-season 
and true M. malsariila in the wet-season, and the occasional appearance of 
tho one form or the other out of its proper season will not upset the main 
fact of the occuri*ence of two di.stinct well-marked forms correspond iug 
to the seasons, tho dry and the wet, into which the Indian climate may 
be pnmarily divided. 

Mr. Moore’s subgenus Kahanda contains therefore a single species 
only, so far as is at present known, and adds one more to tho groups 
of JHycalesis in which seasonal dimoi’phism occurs, as given by Mr. \V. 
Doherty in vol. Iv, pt. ii, of this .Tournal, p. lOG. 

M. mdlsarida may bo considered to bo a raro species, as it appears 
to be strictly conflned to Assam, though it is x)robably common enoiigli 
in the spots where it is found at all. 

Subfamily Ntmpiialin^. 

2. ZOPHOESSA RAMADEVA, do Nic6ville, ri. XIIT, Fig. 3, d* . 

Z. ramader^'a^ do Niccvillo, P. A. S. B. 1887, p. 147. 

I take this opportunity to figure this very pretty and distinct 
species. It lacks (as also does Z, anclersoni, Atkinson) the glandular 
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paicli of differently-formed scales on the iipperside of the liiiidwing near 
tlie base of the costa which is one of the characters of Mr. Doherty’s sub- 
genus CharmUj* of which Zoyhoessa halaJavaf Moore, is the type. Tho 
name “ Charma ** is very close to ChannuSj but has a different origin, 
being iliat of a valley in Kumaon, 1 belie 

:h Byiilta iMTiiYiA, Drmy. 

Papilio iliihyia, Drnry.Ill. Kx. Tiis., vol. ii,]). 2‘), pi. xvii, li^s. 1, 2, frmnlp (177.^) ; 
Ilypania tsintplejL\ Bailor, l*roc. Zool. Soc. Lund. 188J1, p. 110, ii. 7, pi. .\xiv, li"‘ 

? fenialv. 

In “ The Bnttornics of India,** vol. ii, p. 15, I admitted /#. slmplct', 
lliitlcr, as a s])ceies distinct from Tt, ilUhyia, Drury, tlioiigh I had not seen 
a specimen, on the sirciigih of Colonel Swiuhoc’.s assurances tliat it is a 
good 8)»ocies and his having recorded it from Poona, Mliow, DepaI|)oiv, 
and Assirghur. He recorded U, polinicey Cramer (which is a syiioiiyrn 
of B. iUlliyia, Drury), also from Poona and Mhow, and identifies one of 
my specimens from Dc])alpore a.s B. ilithyla^ so that the two species occur 
together in three out of the four localities from which B, simylvx has 
been recorded.* 

Not being able to identify I>. simylox, f sent my entire collection 
of specimens of this genus to Colonel Swiuhop, who has kindly 
separaled tliem into the two species, />. ilithjia and B. shnple,e. Of tho 
latter species he identities live speeimeiis, one froi^ Bombay, two from 
Poona, one from Sirur, and one from the Central Provinces. 1 find that 
these five specimens show as miieh variation as do those in my long series 
of Ii. ililhijia, and T eaiiiiot trace one siiiglo character running tlirougli 
these five examples Ijy which I can distinguish thcjii from B. Uithijhi, and I 
do not know liow Colonel Swinhoc identified tliem. The points of differ- 
ence lietwecii tho two species that I gave in the key to tho genns in my 
book are quite incorrect, having been taken solely from ^[r. Butler’s figure 
of B. sunylc.r, with which tho spcciinons Colonel Swinlioo ideiitific,s 
as such do not at all agree. Mr. Butler’s de.scrijition of B. ainiyle.n 
is of little use to students in Jndi.a, as ho oompare.s it to Ji. corn, 
Fcisthamel, an African species, Avhich Mr. Trimen in his “ South-Africau 
Butterflies,” vol. i, p. 2Gt, gives as a synonym of B, iUiJnjia. In con- 
clusion, T think that tlicrc is only one species of Byhlia in India, which 
stands as ilitliyia, unless of course Colonel Swinlioo should have ineoiTcctly 
identified my specimens of B. Hiiiiylox, in which case all his recorded loca- 
lities for that species would probably also be wrong, but this is a very 
unlikely contingency. 

* J. A. S. B., vol. Iv, pt. ii, p. 117 (1S8G). 
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4. Neptis NANA, ti. sp., PI. XTTT, Fig. 1, d* * * § . 

IIaritat: Bhutan. 

Kxpanse : cf , 2*5 inches. 

Description : Male. Uppersidb, both wings distinguished from N. 
narayana, Mooro,* by having all the mai*kings bright ochreous instead 
of “ptere wkUe,*' as described and figured by Mr. Moore for tliat species, 
or just very faintly tinged with palest ochreous, as in the specimens 
I have seen. Ilmdiving with the submarginal band narrower. Under- 
side, both wings with the ground-colour and pale violet markings of a 
deeper and richer shade of (jolour. Hindwimj with the submarginal 
band as above narrower, the pale violet band between it and the discal 
band broader and better-deliiied, and the marginal pale violet line nearer 
the margin. 

There are three male specimens of N. nana in the collections of 
Messrs. Otto Mollcr and A. V. Knyvett taken in April and June by 
their native collectors in Bhutan. The rich ochreous coloration of the 
markings of tlio uppersido will at once distinguish N, nana from N. 
narayatia. The range of the latter species 1ms been considerably ex- 
tended by Colonel A. M. Lang, R. K., taking it at Naiiii Tal rarely at 
from 5,500 to 0,500 feet elevation in the niiddlo of Alay. N, nana is also 
allied to “ Limenitis ” antonia^ Oborthilr.t from Moupin, from which it 
may bo known, on the upperside ot the forowing, by the discal streak 
being shorter, and the lower portion of the discal macular band (in 
N* antonia formed of four spots at i*egular intervals divided only by 
the veins, in N, nana apparently of two spots only, with a considerable 
space of the gi’ouud between them, the upper spot nearly a circle, 
the lower an elongated streak) differently shaped. On the hindwing 
the submarginal yellow band in N. imna is narrower. It is also more 
distantly allied to “ Limenitis ” armaridiaf Oboi thur,J described without 
exact locality as from CJiiiia, but the extreme tenuity of the yellow 
markings on the uppersido of both wings in that species will at once 
distinguish it from N, nana ; the markings of the underside are similar 
in character, but those on the hind wing are much blurred, and the 
ground-colour is pale yellow almost throughout. AT. natia is also allied 
to nr. ihishe, Mcnotrics,§ a species that has no yellow submarginal band 
on the upperside of the hind wing, and occurs in Amurland. 

* P. Z. S. 1853, p 6, n. 8, pi. xlix, fig. 3, male. 

t E'tndcs d’Ent., vol. ii, p. 22, ii. 11, pi. iv, Tig. 3 (1876), 

% E'tudcs d’Bnt., vol. ii, p. 23, n. 13, pi. iv, iigs. 4 ct, U (1876). 

§ Figured in Scbrcuck’s lleison, vol. ii, p. 26, n. 66, pi. ii, fig. 9 (1869). 
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5. Athyma ttHFULA, do Nicoville. 

A. rufulOf de Niccyille, Butt, of ludiU) toI. ii, p. 181, n. 4)74 (1886). 

Habitat ; South Andaman Isles. 

Expanse : d", 2'G inches. 

Description : Male. Upperside, both wings black. Forowing with 
a prominent oval white spot at the end of the discoidal coll, and an 
indistinct broken basal narrow white streak ; three suhapicjil oval win to 
spots divided by the discoidal nerviilcs, the upper the smallest, the lower 
rather larger, the middle spot the largest ; an obliipio diseal series of 
three white spots, the upper in the fir.st median interspace largo and oval 
touching its bounding nervnlcs, the one below in the siibmeilian inter- 
space quadrate, filling the intorsjiaec, slightly consli-ieted at each side, 
the lowest spot below the subniedian nervuro elongated ; an indistinct 
pale rufous marginal and submarginal macular band, Iho latter ending 
anteriorly in a prominent bright rufous spot as in A. canittj lilooi'o. 
Uindwing Avith the first subcostal nervule and that portion of the costal 
nervuro between the bases of its brauelies pure Avliito ; a broad discal 
white band from the submedian uerviirc to the first subcostal nervulo, 
Avith a small oval spot in the costal inlcrspacc in continuation; a 
narrow ])iilo marginal band, and a broader more distinct submarginal 
band. Uni>i:ksii)E, both wings dull oehreous more or less marked with 
black between the veins. Forewivg Avilb the lUuish-white discoidal 
streak formed of four e(|nal portiinis ; a bluish- Avliite spot near the base of 
the submedian interspace bearing a prominent Avedgc-sliapod black 
spot; otherAV iso marked much as on the upperside. i/o/r/uv/zf/ Avith a 
curved subcostal A>liitc streak, and a discal series of decreasing black 
spots between the veins from the first meilian nervule to the costa ; the 
abdominal margin broadly bluish ; otherwise marked much us ou the 
upperside. 

I have at last received a male of this species from IMr. It. Wimber- 
ley ; the first female Avas caught as far back as 1872, and is now 
in the Indian Museum, Calcutta. The male is nearest to that sex 
of A. caina, but may at once bo knoAvn on the nppeiside by the cell- 
streak and spot being white, not rufous ; tho Avhite siibapical spots 
and discal band are also differently formed ; in tho hind wing the discal 
Avhite band ending in a small Avcll-soparatcd oval B]}ot in A. rnfitJa 
is also a distinguishing feature. The colour of the ground or the under- 
side is a good deal dificrent too, and the streak in the cell of tho foro- 
wing of A. rnf'itla being divided, while it is entire iu A, camOy Avill 
readily distinguish bet ween these species. 
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6. JilUTHALIA ADIMA, Mooro. 

AHoIias adimOy Mooro, lloraliold and Moore, Gat. Lop. Muh. E. I. C., vnl. i, 
p. 191', U. 392 (1857} ; EiUkalia de ^'koville, iiutt. of India, vol. ii, p. 210, 

u. aOo (188(5). 

When I wrote about this species in “ The Butterflies of India,** 
I had seen no specimen of it, but, thanks to Mr. Walter A. Hamilton, 
I have received a considerable series of males and five females, all taken 
below Shillong in Assam. They shew great variation in the only 
character which distinguishes the species from JU, appiades, Menetrics, 
via.f — the entire absence or more or loss prominence of the blue band on 
the outer margin of the hindwing on the upperside in the male. In 
some specimens there is not the smallest speckle of blue, in others there 
are just a few blue scales at the anal angle, in others a considerable pair 
of patches in csich interspaoc, till the other extreme is reached in which 
there is an almost coutiiuious band, as in A*, appimles, divided only by 
the veins and internervular folds. The female is indistinguishable from 
the common form of that sex of HI. appkuhs. I was wrong in the “ Butter- 
flies of India ** in saying that A*, wliimi “ is apparently nearest allied to 
N.jahmij Moore:’* superficially a typical male of N. adinia is nearer to 
E. jahnu than it is to A*, appiades, the former having no blue coloration on 
the upperside, but, as will bo soon from the above remarks, A. adima is 
a very variable species in the male, and one extreme of the variability 
a])proachcs very near indeed to A*, appiadesy and the females of the two 
arc indistinguishable. IMr. Hamilton tells mo that A. appiadea does not 
occur at the spot where ho finds A. adlmn; the latter may therefore bo 
treated as a local race of A. appiades till the series of gradations between 
the two species is found to be (juitc complete ; at present there is a con- 
sidcrablo gap between my most blue A. adima and A. appiades, though 
that specimen is really much nearer to A. appicCdcs than it is to tyj)ical 
A. adima. The true A. appiades occurs almost all over Assam and is a 
very common species. It is a little strange that it should be replaced at 
the foot of the Shillong hills by so variable a local i*ace. 

Family LYC^NID^. 

7. ZErHYRiTS noiiKUTii, n. sp., PI. XIV, Figs. 1, d*, 2, ? , 

Habitat : Western Himalayas. 

Expanse : ? , 1'5 to 17 inches. 

Description : “ Male. Upperside, both wings black. Foretoing with 
the black area confined to the costa narrowly, the outer margin broadly 
and increasingly to the anal angle, and the inner margin narrowly ; tho 
rest of tho surface extremely dark iridescent green varying to irides- 
cent puimle according to the play of the light, crossed by the black 
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veins. Ilindwing with somo streaks of the sanio colour between the 
veins on the disc; anal lobe and tail (the latter tipped with white) 
obscure reddish. U.NDtinsiDK, hoili icings roddish-browu, soinctiinca 
ochrcoiis-brown ; the diacoidal cells closed by a narrow red baa<l out- 
wardly defined with black. Forewing with a waved diseal red band, its 
outer edge irregular, and deliiied by a fine black, thou a silvery line, 
extending from the costa to the first median nervule ; a submarginal 
increasing macular dark fascia, the apical half of the <)iitcr margin red- 
dish. [[indicing with a broader discal red band than in the forewing 
prominently outwardly defined with a silvery lino, a submarginal Inniilar 
red band, which is bent upwards at the anal angle and continued some 
distance along the abdominal margin, where it is inwardly derined (as are 
also the two lunulcs next to it on both sides) with a fine silvery lino ; a 
scries of red lunules on the margin; tail red. Cilia cinei'cous through- 
out. Femalk. Ui‘T'KUSTT)E, black. I'brr/rm; with an irregular 

orange spot placed outwardly again.st the diHco-collular nervules, and 
another similar spot placed below and beyond it in the second median 
interspace, sornetinies extending difl'nscdly into the iutorspaco below ; 
the diseoidal cell and a patch in the middle of the snbmcdian interspace 
rich purple (never green) in somo lights ; tins colour somcf imcB entirely 
absent, llindicing unmarked. Undkusidj:, loth iringa as in tlio ninlc5. 

Afay at once l)0 distinguished from iruuity ^loore, by the discal 
baud of both wings on the uiider.sule being narrower and outwardly 
deliiied with a bright silvery line. The two lunuiar marginal bamls on 
the underside of the hindwing are in Z, dohrrtii also more prominent 
and deep vermilion throughout : in Z. icana they arc more? orange and 
that colour is confined to the anal angle. Tlie diseal band on t>ie hind- 
wing below is always disi a at from the di.soo-cellular band: in Z. irana 
the two arc run into each other, owing to the much greater breadth of 
the baud. 

1 ]) 0 .sscss numerous specimens, inelndiiig four females, of Z, 
dohcrlii taken by !Mr. P. W. lirackiuiioii at Teliri Criirliwal, near Masiiri, 
8,500 feet, in Juno ; T also took four males on the Jalauri Pass, at about 
9,000 feet, Kulii, in duly. As ;^^r. W. Doherty first pointed out the dis- 
tinctness of this species,* I have much pleasure in naming it after him. 

8. Acksixa atjeuraxs, u. sp., PI. XI V, Figs. 3, •!•, ? . 

Habitat : Upper Tciiassorim. 

lixPAXSE : 1’4!5 ; ¥ , 1*50 inches. 

Description : Male. Upperside, hath wings shining bliiish-purple, 
with a very narrow outer black margin. Hindwing with some marginal 

# J. A. S. Jh, vol. Iv, pt. 2, p. 131 ^ ' 
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narrow black streaks on either side of the tail divided from the cilia by 
a white thread ; tail black tipped with white. Underside, both wings 
coloured and marked almost exactly like A, paraganesa, mihi. Forewing 
with the discal macnlar band much broken in the middle, the lower por- 
tion below the third median nervulo being shifted backwards consider- 
ably, so that the outer anterior angle of the uppermost spot of the lower 
portion touches the inner posterior angle of the spot above it; in X. 
paraganesa this band is straight and unbroken. Ilindwmg with a few 
metallic green scales towards the anal angle which ai’e not present in 
A. paraganesa. Female. UcPERSiDEj/or^iem^ with the costa, apex, and 
outer margin all broadly black, the baso and disc of the wing to the 
inner margin pale blue ; a whitish spot at the end of the discoidal cell, 
one beyond in the lower discoidal interspace, and two smaller ones 
below divided by the second median nervule. Ilindwing with the costa 
broadly, the outer margin less broadly and docreasingly black, tho veiii.q 
bhick, widening out towards tho margin, tho i*ost of the wing pale 
blue ; a fine antetdliary white line on either side of the tail. Underside, 
both wings marked as in the male, but tho metallic green scales on tho 
Ilindwing wanting. 

A larger species ihaw A. paraganesa, tho male conspicuously different, 
as tho blue coloration extends over tho entire surface except ilio ex- 
treme margin, while in A. it is confined to a patch on tho 

disc and baso ; tho oiiposite sexes in A. jtaraganem are also nearly alike, 
while in A. aberrans they are widely difforent. This is only tho second 
species of tho genus. The male was taken by Captain C. T. Bingliam in 
the Meplay Valley on the Gth January, 1882, the female was also obtained 
by him at Donat in January. 


9. Zaroxa jasoda, n. sp., PI. XIV, Fig. 6, cf . 


Habitat : Pegu Hills, Burma. 

Expanse : J , 1*4 inches. 

Description ; Maf.e. Uppersidb, both goings black. Forewing with 
a streak ou either side of the median uervure, a small patch filling tho 
baso of the second median and a larger one tilling the baso of first 
median interspace, a lengthened streak in the iuterno-modian area and 
placed obliquely above it, a large somewhat cjufidiuto patch in tho 
Bubmedian interspace, all brilliant shining ultramarine- blue inclining to 
brilliant cmerald-greeu in some lights. Ilindwing with the posterior two- 
thirds of tho surface also blue crossed by the black veins, tho outer margin 
narrowly black, and with somcwliaii diffused black spots placed upon and 
near tho termination of the median nervules, two conjoined spots in conti- 


uuatibn^f these latter in the submodian interspace ; costal and abdominal 
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margins pale fuscons. Undeuside, both wings deep glossy purplish-brown. 
Forewing with a discal macular irregular fascia, and with a donlilo 
series of indistinct marginal lunules ; inner margin pale. Hindwing 
with a very irregular discal macular fascia, outwardly slightly defined 
with whitish ; marginal liniules much as in the forewing, some indistinct < 
plumbeous irroratioiis towards the anal angle. 

Nearest to “ Poritia ” ‘pharyge, ITewitson, from Pernk and Borneo, 
from wbich it may at once be distinguished b}' the absence of tlio fliree 
siibapical and six marginal blue spots and the broad streak in the iiiterno- 
median area on the upperside of the forewing, and the Tnneh greater 
extent of blue euluratiou on the upperside of the hindwing ; the mark- 
ings of the underside also are very different. 

Described from a single specimen in the collection of Captain C. T. 
Biughaiii, who captured it in December, 18u7. 

10. Aphnj5ITS rukma, n. sp., PI. XIV, Fig. 6, d*. 

Habitat : Sikkim. 

Expanse : c?, 1*3 inches. 

Description : Male. Upperside, forewing black, the base and lower 
discal area slightly iridescent deep blue of the exact shade and extent of 
A. nipalicus, Moore ;* a small ferruginous spot near the base of the 
second discoidal interspace. Hindwing with the costal margin broadly, 
outer margin narrowly black, abdominal margin pale fuscous, the rest of 
the wing iridescent deep blue ; anal angle ferruginous, bearing two black 
spots sparsely marked with metallic silvery scales ; tails black, tipped 
with white. Underside, forewing pale chrome-yellow, the inner margin 
below the median nervure fuscous, beyond and below the first median 
iicrvulo whitish ; a very short black streak from the base of the wing 
touching the costal nervure posteriorly ; a small oval spot beyond in tho 
discoidal cell ; another crossing tho cell from tho base of the first median 
iicrviile to the costa ; an oblique discal band from the middle of the costa 
towards the anal angle ; a figure of eight beyond, parallel to the discal 
band and touching the costa ; two oblong spots beyond touching in tho 
middle, not reaching the discal band, but forming with it a disconnected 
Y-shaped figure ; a siibmargiual catenulated band, ending posteriorly 
in two black spots in tho submedian interspace ; all those spots and 
bands of a darker chrome-yellow tlian tho ground, broadly outwardly 
defined with black ; a marginal fine black line more or loss broken up 
into spots. Hindwing pale chrome-yellow ; tho spots and bands arrang- 
ed as usual, coloured as in the forewing, tho discal and submarginal 
bauds where they are recurved to tho abdominal margin marked W'th 

* J. A. S. B., vol. liii, pt. 2, pT 27 (1884). 
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metallic silvery linos ; the anal lobe marked much ns on the uppersido, 
but the forrugiuouB colour more inclined to orange. 

The type is unique in the collection of Mr. Otto Holier. The 
species is nearly allied tu A, nijmUcwt, Moore, which also occurs in 
Sikkim, and from which the male does not diffor ou tho uppei-Hido, hut may 
be kuown on tho underside by having none of tho spots and bauds of the 
forewing traversed by a silvery line. 

11. Aptinjiijs RUKMiNf, n. sp., PI. XIV, Fig. 8, <5*. 

Habitat: Sikkim. 

Expanse : S , 1*35, and 1*60 inches. 

Description : Male. V pvehhwe, forewing as in r ulema, but lacks 
the feri’uginous spot. Hiudioing as in .4. ruhma, but tho anal lobe dull 
ochreous instead of fen'uginous. Underside, hath tvingR pale reddish- 
oohroous or stono*colour. Foreiving with the inner margin paler, the 
usual blackish patch towards the base of tho inner margin; all the 
markings much reduced and attenuated ; tho short streak at the base 
of the cell and ring-spot beyond entirely absent in one specimen, but 
present in the other ; tho other bands and spots sparsely marked with 
silvery as in A, nipaliciis, Moore, llindwing also with all the bands 
highly attenuated and marked with a silvery lino ; a very small ferru- 
ginous-orange spot only on the anal lobe. 

The species is known to me by two male specimens in tlie collection 
of Mr. Otto Mdller, one of which was taken on 8th May, 1888. Except 
in size, they are nearly exactly alike. 

12. ApnxiECS SANI, n. sp., PI. XIV, Fig. 7, 9 , 

Habitat : Sikkim, Bhutan. 

Expanse : d* 9 , 1’5 inches. 

Description : Male. Uppkrbide, hoth wings exactly as in A. rulcma, 
but the ferruginous spot beyond tho discoidal cell rather larger. Under- 
side, hoth wings differ from that species in the ground-colour being 
pale cinnamon-rod instead of pale chrome-yellow, all tho bands and spots 
tho same, but, instead of being filled in with dark chrome-yellow, they are 
ciunamon-rod. Female. UpPERSiDE,/oremny black with an oval suffused 
ferruginous patch on the disc marked in the middle by a black spot ; the 
lower discal and basal areas metallic plumbeous-silvery. Eiindwing dull 
fuscous, sparsely sprinkled with plumbeous scales. Underside, forewing 
very pale chrome-yellow; tho figure of eight and two spots beyond 
much smaller and quite divided. Hindwing, ground-colour dull pale 
cinnamon, marked as in the male. 

* xhis species is known to me by three male specimens almost exactly 
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alike in the collection of Mr. Otto Moller, one of which was taken in Sikkim 
on 11th July, 1884, another is withoot dato, and tho third was taken 
in Bhutan in April, 1887, also a single female in tho colloction of Mr, 
G. C. Dudgeon taken on 6th May, 1887, also in Sikkim. 

Wlietlior A. nipalifluHf A. ruhwa, A. mix' mini, and A. sani are four < 
distinct or one protean species iiinst remain undecided for the present. 
Tlio ground-colour of A. nipalicns and A. riiknia is the same on the 
underside, viz, yellow, hut the foiTuer lias tho bands and spots marked 
with a silvery Hue, wliilo tho latter has nut. Tho colour of A, rukmUii 
is dull Indian-red or stone-colour, bauds marked with a silvery lino ; 
of A, sani ciiinamou-red, with no silvery lino. By these cliarouters, as 
far as my specimens go, tho various speuics can bo readily distinguishud. 

13. Hohaga rana, n. sp., PI. XIV, Fig. 10, <5*. 

Ha HIT AT : South Andaman Island. 

Expanse : cf, 1*15 to 1*25; ? , 1*20 to 1*35 inches. 

Description : Male. Upperside, hulh wings differ from Tl, albiina^ 
cula, Wood- Mason and de Xicoville, in the violet-blue colonition being 
replaced^ by pure casrulcan blue. Norewing in having tho oval wliito 
discal patch smaller, bounded by tho lower discoidal and first median 
iiervules, in one specimen only extending very slightly into tho sub- 
median interspace, divided into three portions by tho black crossing 
ncrvulos; in ono specimen there is a considcmble patch of pure cionilean 
blue scales on tho basal half of tho wing below the median nerviive, which 
patc:h is obsolete in another specimen and entirely absent in a third. 
Unukrstde, foreioing differs in having the median white bund extend iiig 
conspicuously almost to the costa and pure white throughout, tho nidi'rior 
portion of it not washed with fuscous as in JT, aWinutcuht. Hi mitring 
with tho median white fascia on the average twice us broad ; this, 
however, is a variable feature in both species. Femai.k much larger than 
the male in three out of four specimens. Upi'ERSIIHO, forewing with tho 
discal white patch twice as large, extending from the subcostal almost 
to the subinedian nervure, and proportionally broad ; a few pale grey- 
blue scales placed below the median nervure townnls the base in two 
specimens. Uindwing with some scattered pale grey-blue scales on tho 
disc. Underside, both wings bright fulvous. Forewing with tho discal 
white patch almost touching the C08t»>, its anterior portion narrow and 
outwardly slightly hooked ; tho ground-colour beyond the white patch 
increasingly to tho costa fuscous ; inner angle and margin pale. ILimU 
wing with the outwardly-diffused discal baud outwardly bordered by a 
pale fuscous fascia, widest at the costa and obsolete at the third mcib'au 
nervule. Otherwise as in II, albimarnla. 
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Described from two males and throe females collected by the late 
!Mz. A. B. de Boepstorff, and now in the Indian Mnsenm, Calcutta, and 
another pair taken by Mr. B. Wimberley in my own collection. 

1 have taken this opportunity to figure a male of H. alhimcLcula, 
(FI. XIV, Fig. 9), which is the only other species of the genus occurring 
in the Andaman Islands, and is not furnished with the “male-mark" 
present in if. rana and all Indian species except if. viola, Moore. 

14. Bapala taua, n. sp., PI. XIV, Fig. 11, cf. 

Habitat : Sylhefc, Naini-tal. 

Expanse : , 1*6 ; 9 , 1-65 inches. 

Description : Male. Upprrside, both wings black glossed with rich 
deep purple-blue in some lights, somewhat as in ll, sphinx, Fabricius (a 
common species inSylhet and Burma, and figured by Hewitson wsBeudorix 
varuna), but not of so brilliant or rich a shade. IWewing with a promi- 
nent round discal velvety black sexual patch on the middle of the disc 
extending slightly into the discoidal cell and traversed by the bases of 
the two lower median nervules. Cilia black, on the hind wing wJ?ito from 
the second median uervule to the anal angle. Mindwing wi th the anal 
lobe marked with a small ochreons spot. Underside, both wings greenish- 
ochreous. Forewing with two short brownish lines at the end of the 
cell ; a regularly-curved narrow brown discal band from tho costa to 
the submedian nervure. Mindwing with the disco-cellular lines as in 
the forewing, the discal band also, but outwardly very irregular, 
finely defined with wliito ; a similar short oblique band on tho middle of 
tho abdominal margin ; a round black spot on the margin in the first 
median interspace faintly crowned with ochrpous ; the anal lobe black, 
the space beyond sprinkled with black and white ; fine anteciliary black 
and white lines becoming obsolete anteriorly ; tail long, black, tipped 
with white. Female. Upperside, both wings dull purple, entirely lack- 
ing the rich deep purple gloss present in the male. Underside, both 
wings bright ochreous, the markings as in the male. 

Described from several examples of both ^exes obtained in Sylhet 
by tho native collectors of the Bov. Walter A. Hamilton, also from two* 
females taken by Colonel A. M. Lang, B. B., one at Naini-tal, 5,000 
feet, on 29th September, the other at Nalaina, near Naini-tal, 4,200 
feet, on 22nd September, 1887. The blue coloration of tho upperside 
of the male is difEerent fx'om that of any species known to me ; tho 
“ male-mark " is also more prominent than in any other species of tho 
genus and different in character ; it is present in B. orseis, Hewitson, 
but ^^uite different, and is altogether absent in B, sphinx^ Fabricius. 
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16. Rapala rosacea, n. sp., PI. XIV, Pig. 12, <?. 

Habitat: Sikkim. 

Expanse : (5*, 1‘16 to 1‘56 ; 9 , 1‘40 to 1*52 inches. 

Description: “Male. Upperside, ^oth wings fuscous. Forewing , 
glossed with shining deep steel-purplo fi*om the huso to beyond tho 
middle. Hindwing with all but the costa, outer margin narrowly, and 
abdominal margin broadly, glossed with shining deep steel-purple, 
Underside, both wings vinous-red, In some specimens the red colour some- 
what obsolescent. Foreioing with two short dark lines at the end of tho 
Tjell, a discal very even slightly curved narrow dark band from tho costa 
to the submedian fold, a submarginal obscure fascia. Jlindwing with tho 
disco-cellular and discal markings as in the fore wing, but the latter at its 
posterior end assuming a W-shaped figure, the wholo band outwardly 
narrowly defined with white, at its posterior end also inwardly defined 
with white, the anal lobe marked with red in the middle, a red spot on 
tho margin beyond the base of tho tail, between which the wing is 
irroratud with grey scales, a narrow red lino running up from tho anal 
lobe to the abdominal margin below tho discal lino. Vili-a I'eddish-brown 
throughout. Tail black, tipped with white. Pbmale coloured and 
marked exactly like the male, but of course lacking tho male secondary 
sexual characters. 

Mr. Otto Mollcr possesses five males and six females of this dis- 
tinct species all taken in Sikkim in ^[arch. Tho reddish-vinous colora- 
tion of tho underside at once distinguishes it from all the species of the 
genus known to me. 

16. Bapala buxakta, n. sp., PI. XIV, Fig. 13, cf. 

Habitat: Bhutan. 

Expanse : d*, 1*62 inches. 

Description : Male. Upperside, both wings dark brown overlaid 
with a deep steel-blue gloss, in certain liglits the whole surface shows a 
resplendent cmrulean colomtion of much the same shade as in Itapala 
schistaceay Moore, though of far greater extent. Himlwing, the anal lobe 
• with an oval patch of deep vermilion scales, the abdominal margin pale 
bi*own and very hairy, fail black tipped with white. Underside, both 
wixigs of a pale ochreous-brown colour. Forewing with a pair of fine 
brown lines closing the discoidal cell ; a very straight oblique discal 
lino from tho costa to the middle of tho submediaii interspace, made 
up of two equal portions, inwardly of a pale brown portion, out- 
wardly of a dark brown portion ; a very indistinct submarginal far'ua. 
Uindwing with a pair of very hue brown lines closing tho discoidal ucd ; 
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a verj straight discal line as in tho forewing from the costa to the first 
median nervnle, from thence to abdominal margin forming a W-shaped 
figure ; a submarginal fascia as in the forewing ; anal lobe black craWn- 
od with whitish, inwardly marked with an orange line ; a round black 
spot crowned with ochreous on tho margin in the first median interspace, 
the wing-surfaco between it and the anal lobe sprinkled with black and 
white scales, a fine black marginal thread. Cilia reddish-brown through- 
out. Body concolorous with tho wings abovo, palo yellow below. Head 
with the frontal tuft and palpi pale yellow. 

Apparently nearest to Jtapala nissa, Kollar, with which it closely 
agrees in tho coloration and markings of tho underside, though the 
discal lino on tho underside is straighter and Tnore oven than is usually 
the case in that species. It differs, howovor, from 11. nissa on the 
upperside in having the rich iridescent blue reflections, which are only 
seen in ceiiniti liglits, and are entirely absent in It. vissa. 

Described fi^om a single specimen taken in Bhutan in April, in tho 
collection of Mr. A. V. Kny vott. 

17. Tajuria istroidea, doNiceville, PI. XIV, Pig. 14, <f. 

T, istroidectf dc Nicuville, Fruc. Zool. Sue. Loud., 1887, p. 453, pi. xl, fig. 3, 
female. 

Habitat: Sikkim. 

Expanse : d, 1*4 inches. 

Description : Male. Differs from the description of “ Bemelana ” 
yajna, Doherty,* on the uppkksidk of tho hindwing in the glittering azure 
patch being of greater extent, occupying tlio anterior half of the discoidal 
cell, instead of extending into it slightly, and reaching to the costa 
and to the apex of the wing. On the underside the apex of the fore- 
wing is concolorous with tho rest of tho wing, not darker as in R. yajna, 
the discal Hue is outwardly curved, of a deeper rufous than tlic ground- 
colour, outwardly defined by a fine whito Hue, instead of being chiefly 
white, slender, and sinuous, and without any trace of an outer black 
bounding line ; tho hindwing has the abdominal margin concolorous with 
the rest of tho wing, not partly whito as in R. yajna. , 

Described from a single specimen taken in Sikkim on 2iid Decem- 
ber, 1887, in Mr. Otto Mdller’s collection. The underside agrees exactly 
in colour and markings with the female, except that tho ground-colour 
is rather darker. 


* J. A. S. B., vol. Iv, pt. 2, p. 128, n. 140 (1886). 
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18. Tajubia donatana, n. sp., PL XIV, Pig. 16, d*. 

Habitat : Upper Tenasserim. 

Expanse: d, 1*35 inchoB. 

Descbiption : Male. UppPiBSiDB, hoih wings deep purplish-black. 
Forewiny with the basal and lower discal areas rich deep iridescent 
blue, the colour extending slightly into the discoidal cell from the base 
of the first median nervule to the base of tho wing. Kindwing with an 
elongated discal patch of rich iridescent blue of a lighter and brighter 
shade than in tho fore wing ; the abdominal margin anteriorly pale 
fuscous and fringed with white, anal lobe white marked by a round black 
spot, bearing a few metallic silvery scales ; cilia from tho anal angle to 
the second median nervule white, thence to the apex of the fore wing 
black. Underside, fore wing rich chrome-yellow, unmarked, the inner 
margin broadly pale fuscous. Kindwing rich chrome-yellow ; tlio anal 
area sprinkled with black and wliite scales ; the anal lobe intensely 
black, with an intensely black small round spot on tlie margin in the 
first median interspace ; the black and white anal area bounded ante- 
riorly by an irregular iridesciont greenish silvery Hue, abovo which is an 
iiTegular VV’-shaped white figui’O finely defined with black ; a fine black 
anteciliary line from tho anal angle to the discoidal nervule. Tails 
black tipped with white, the outer rather tho shorter. 

A smaller species than the “ Myrina ” orsolind of Hewitson,* from 
Celebes and Macassar; differing in the shape of the blue patch on the 
upperside of tho fore wing, which in that species is deeply indented at the 
base of the first median nervule ; also by tlie absence on the undersido 
of both wings of the very ])ale broken linear brown band described, but 
not shown in the figure, as occurring in M. orsolina, and in other details. 

I have described T. donalana from a single example taken by Captain 
C. T. Bingham in the Uouat range, Upper Tenassci-im, in April. 

Family PAPILIONII)^. 

Subfamily Papilioninje. 

19. Papilio noblei, n. sp., PI. XIII, Fig. 2, d*. 

Habitat : Karen Hills, Burma. 

Expanse : d*, 4 inches. 

Description: Male. both wings black. Forewing with 

four longitudinal streaks of scattered ochreous scales in tho discoidal 
coll. Cilia black. Kindwing with a large cream-coloured tripartite sub- 
apical patch from tho discoidal nervule to tho costal iiervure much ai| in 

* 111. Diuru. Lep., p. 38, u. 39, pi. xvii, figs. SG, 58, ?nafe; o7f female (1865). 



288 L. de NiccWillo— N(pw Tiutterflies from the Indian "Region, [No. 4, 

P. helenus, Linneans ; a semi-circalar red mark enclosing a round portion 
of ibo ground-colour at the anal anglo ; cilia black, but wHb a spot of 
white in the costal, discoidal, and median interspaces. Underside, both 
wings blackish-brown. Forewing with the streaks in the discoidal cell 
as above, but more prominent, some scattered ochreous scales on tho 
disc, and a short pale streak on the margin on each interncrvnlar fold. 
Hindwing with tho cream- colonrcd patch as above, a submarginal series 
of pale yellow lunules from tho costa to the third median nervulo, each 
Innnle marked in the middle by ochreous ; an ochreous Innule in tho 
first median interspace, and an almost complete forruginoas-ochreous 
ring-spot at the anal angle, above which is an elongated patch of whitish 
scales ; there are a few scattered blue scales on the disc from the sub- 
median nervnre to tho discoidal nervulo. Cilia black, but marked with 
a white spot in tho middle of each interspace. 

Nearest to P. helenus^ from which it may be readily distinguished 
by its smaller size, narrower wings, and the single red lunule on tho 
uppersido of the hindwing only ; on the underside by tho short intcr- 
nervnlar streaks on the margin of the forowing, by the large subapical 
cream-coloured patch of the hindwing being entire, not divided as in P. 
lielenus into three well-separated spots by the black veins, by the sub- 
marginal Innulcs being pale ochreous-yellow instead of rod, by there being 
no lunule in the second median interspace, a single lunulo in the first 
median interspace {mP.helenns there are two), and in the scattered blue 
scales on the disc, and the patch of whitish scales in the submedian 
interspace placed against the submedian nervure. It is altogether a 
narrower insect than P. holenns, and does not agree in shape with any 
species known to me, though it is perhaps in that respect nearest to 
P. demolion, Cramer, to which group, on farther consideration while this 
paper is passing through the press, I have come to tho conclusion that 
it belongs, in which ojiinion Mr. Wood-Mason, to whom I have submitted 
the specimens, concurs. 

Two male specimens of P. nohlei exactly alike have been obtained 
one in February and one in March in the Karen Hills by the native col- 
lector attached to tho Phayre Museum, Rangoon. I have named the 
species after Mr. B. Noble, the Curator of that Museum, who has 
generously presented one of the specimens to mo, besides many other 
rarities from tho Burma region. 

Family HESPEBIID^. 

20. Hesperia (?) cephaloides, n. sp., PI. XIII, Fig. 4, d*. 

Habitat : Karen Hills, Burma. 

Expanse ; cf, 1*6 inches. 

DilkiBiPTiON : Male. Uppebside, both wings dark purplish-brown ; 
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cilia alternately black and white. Forewing with a large somewhat 
square spot at the end of the cell, a little larger rhomboidal one below it 
in. the first median interspace, and a much smaller square one at the 
middle of the second median intci’space, three small conjoined round 
subapical dots, of which the upper one is the largest, the middle one the 
smallest, all translucent white ; an opaque dot touching the submedian * 
nervnre in the middle of the submedian interspace. Hindwing with 
three translucent white spots forming an equilateral triangle, of which 
the two at the base are the largest and equal, and tlie apical one is a mere 
dot. Unde KS IDE, / ore?wiwf/ with a broad costal streak occupying the upper 
half of the discoidal cell and rcjiching to just beyond the middle of the 
wing, and an apical patch, bright chrome-yellow, between which streak 
and patch the gmund-eolonr is castaueous, the rest of the wings black ; 
the translucent white spots as on the uppersido, but with two additional 
small black spots between tlie lowest of the snba2>ical serins and the spot 
in the second median interspace. Jlindwing with the basal lialf of the 
wing chrome-yellow, the outer half castaueous; a small round castanc- 
ous spot near the base of the wing, the three diseal translucent spots as on 
tlie iipperside, but with two additional opaque round spots, one near the 
costa at the inner edge of the castaueous portion of the wing, the other 
in the middle of the submedian interspace, all five spots surrounded by 
a fine black line ; there are traces of a series of blackish spots between 
the veins near tho margin. Head, thorax, and ghdouwn black above, 
beneath, legs, and pa/pi chrome-yellow. 

Very near to, but quite distinct from, Hesperia crphala, Howitson,* 
a fairly common Sikkim species, from which it dilTors in its larger size, 
and in tho following particulars : — tho subapical scries of spots on the 
forewing lias tho middle spot the smallest and tho ujipor one the largest, 
wliile ill 71. cepliahi the scries is an increasing one ; in H. vcithala tho spot 
below these is in tho lower discoidal interspace, in TI. evphaloidrs it is in 
the second median iiifcrspaco ; on tho hind wing, in J[. rtphafniifcs there 
are three small spots, in TL cephala there are two only, both large, tho 
outer one very large ; on tho nndcrsido in H. cephala the costal yellow 
streak extends unintciTiiptodly from tho base to tho apex, in H. rcplialniifos 
it is iiiteiTiiptcd by a large castaneoua patch; ini/, cephala llic hind wing 
is entirely yellow, in 71. cephaluLdes tho basal half only is yellow, tho 
outer half being castaueous ; the spots too are very dilTorent and in 
greater number and occupy different po.sitions. 

I am indebted to Mr. li. Noble, tho Curator of tho Pliayro 
Museum, Rangoon, for tho opportunity of describing lliis interesting 
species, of which he has obtained two specimens. They were captured 

* Ent. Munlli. M«ig. vol. .'ciii, p. 153 (1876). 
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by the native collector attached to that institution in the Karon Hills in 
ApriJ, 1887. 

21. Pl.KSIONEURA LAXMl, n. sp., PI. XIII, Fig. 5, c?. 

Habitat : Upper Tenasserim. 

Expanse : dP, 1*8 inches. 

Description : Male. Uppeksidk, both wiwjs olive-greenisb. Fore^ 
U'ing with a werj large quadrate spot filling the outer end of the dis- 

coidal cell and extending somewhat narrowly to the costa ; a small 
quadrate spot near the base of the second median interspace ; another 
ciuadrate spot below it fully four times as largo, in the middle of tho 
first median interspace ; two dots placed obliquely in the submedian 
interspace, the upper one placed below tho lower outer angle of tho 
large spot in tho interspace above ; three subapical well-separated dots 
in a curved series, the upper one twice as large as tho other two taken 
together — all these spots lustrous translucent white ; an indistinct dark 
macular band, and two small black dots placed one above tho other ob- 
liquely near tho base of the submedian interspace. Hindwhig rather paler 
than the forowing ; a subcostal black spot placed near tho base of the wing, 
two parallel discal black macular bands. Undejisibk, both wings ochreous- 
brown. Forewing marked as above, Itindwing with the bands broken 
lip into spots and armiigcd thus : — a largish black spot in tho discoidal 
coll, almost completely surrounded by a series of spots beginning with a 
moderate-sized one near the base of tho subcostal interspace, a very 
large round one near its middle, then about eight small spots curving 
round to tho base of tho wing. Gilia brownish throughout. Antennae 
oclircous-brown above, tho hook black above, ochreous below, lioilg and 
haad more or less concolorous with the wings above and below. 

1 possess a single specimen taken by Captain C. T. Jlingham in 
March in the Thoungyoen Forests, Burma. It is nearest to 1*. agni, 
mihi,* but tho groimd-eolour of the upperside is entirely diiTerciit, as 
are also many of the markings. 

22. Plesjonel'J{a basiflava, n. sp., PI. XIII, Fig. 7, d* . 

Habitat : Travancorc. 

Expanse : d, 1'8 inches. 

Description: Male. UrpEiiSiOE, both wings dark glossy brown, 
with a slight vinous tinge. Gilia paler brown. Forewing with a pyramidal 
spot at tho end of the cell, and a large somewhat rounded one below it 
in tlie first median intcrsjiace, both semi-transparent lustrous white. 
nindtoing unmarked. Underside, both wings rather paler than above. 

* J. A. S. vol. lii, pt. 2, p. 87, n. 32, pi. x, %. 4,/emttZc (1883). 
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Ffyreimifj marked aH on the iippei*side. Hindwing with the basal third 
of the wing^ rich chroino-yollow. Head and hodg above concolorous with 
the wings, and thorax below grey, ahdom-en cinereous. 

I am indebted to Mr. Harold S. Korguson for a single specimen of 
this remarkable species, which as far as I know has no near ally. Ho 
informs mo that it was captured by a Mr. Atholl MacGregor, probably in 
March or April, 1880, at Pirmoad, and that Mr. MacGregor, who is now 
in England, possesses only one other specimen. 

23. Hidari BiiAWANi, n. sp., PI. XIII, Pig. 0, cf. 

Habitat : Arracan Coast, Burma. 

Exi’ANSK : 2*2 inches. 

DjiSCKirriON: Male. Uim*erside, 7)o/ 4 ?<;///</« ochreous-brown. Fore- 
wing with four lustrous semi-tninsparent pale yellow spots, one just, 
beyond the middle of the cell imndi constricted in the inicldle, an oval 
one in the upper discoid.al interspace, a sijiiarisli one near the middle of 
the second median interspace, and the last near the middle of the first 
median interspace, lunular; a small opaque simfc in the snl^mcdiari infer- 
space touching the middle of the submcdiiui iiervurc. Hind wing 
niiinarked, but densely woolly to>\ai*ds the base. Unpekside, forewing 
brown, the costa and the apex broadly ])ale ochreons more or less si Hat- 
ed with fine brown linos; the four serni- transparent spots as above, ])ut 
with two miiinio ones above ibo siibapical spot di\ ided by the fourth 
subcostal nevvulo ; the spot in the subniedian interspace larger and 
dilTused. Uindwing pale ochreons, but with a dark brown streak parallel 
and near to tlie costa from the base to the outer margin, and the abdo- 
minal margin widely brown, the ochreons j)oitioii of the wdiig coarsely 
striated with brown. Head and thorax above clothed witli long pale 
ochreous hairs, but with a line of dark brown hairs running dov.ii the 
middle; ahhimen dark brown above; /'(/////, I horav, and abdomen j)file 
ochreous beneath ; antenna' with the shaft ]>ale ochreons above dark 
brown beneath, cluh pale ochreons anteriorl}', fuscous |mstcriorl 3 ^ 

Descj-ibed from a single specimen in Captain C. T. Bingham's 
collection taken by liim in February, 1880. It cannot bo mistaken for 
tho otli(U’ three species of the? genus, IL irava, Moore, TT. sytririta, 
Howifson, or H. standingeri^ Distant, all of which occur in tlie Malay 
Peninsula. 

24. Cor.Al)KN[A IIAMILTONII, 11 . sp., PI. XIIT, Fig. 8, d*. 

Habitat: Sylhet. 

Expanse : ^ , 1*0 inches. 

DesCKI rn ON : Malk. Ui'PERSIDK, fort wing uli\ e-greeni.sh tV-^OO. 
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with two very irregular broad discal black fascisB joined in the middle ; 
three most minute transparent subapical dots, the uppermost the largest, 
placed at the outer edge of the anterior portion of the outer \)lack fascia, 
a very minute similar spot in the second median interspace, a very 
attenuated spot across the middle of the first median interspace, both 
placed on the outer black fascia ; the inner margin somewhat broadly 
irrorated with greyish scales ; a submarginal indistinct broad blackish 
fascia. Hindwifig, ground-colour much as in the forewing, but the outer 
third of the wing irrorated with gray scales ; a recurved black macular 
decreasing band from the costa near the apex of the wing to the second 
median nervule; the disco-cellular ncrvules defined by a pale line. 
Undebsiue, both wings vinous-fuscous, Forewing with the transparent 
spots as above. Hindwwg with the disc irrorated with whitish ; the 
macular black baud much as above; an anteciliary whitish line. Cilia 
fuscous. 

The Tlov. Walter A. Hamilton, after whom T have much pleasure 
in naming it, obtained a single specimen in Sylhet in the spring. It is 
quite unlike any species known to me, and J place it in the genus 
Coladenia only because it agrees in outline with (7. tissUf Moore. 

26. Paknara uma, n. sp., PI. XITI, Fig. 9, $ 

Habitat : Karen Hills, Burma. 

Expanse : 9 » 2*0 inches. 

Description : Female. Upperside, both wings rich dark glossy 
brown, the base clothed with somewhat long greenish-ochreous scta>. Cilia 
ochreous-brown. Forewing with a spot in the discoidal cell divided in 
the middle by a fold of the wing, its upper portion lengthened, inwardly 
sharply pointed ; three increasing conjoined subapical spots, the pos- 
terior one nearly twice as largo as the other two taken together ; a 
quadrate spot near the middle of the second median interspace, a larger 
one in tlio first median intej'space placed exactly midway between the 
spot in the second median interspace and the lower portion of the cell 
spot, its outer edge highly excavated, its inner edge correspondingly 
rounded — all these spots shining translucent oclireous. Underside, both 
wings brown strongly washed with vinous. Foregoing with the spots as 
above but white instead of ochreous, the spot in the coll entire. Hind- 
wing with a lengthened subcostal broad streak posteriorly bounded by the 
subcostal nervuro and second subcostal nervule; a discal recurved 
transverse series of six quadrate spots, of which the two below the 
posterior end of the subcostal streak are the smallest, a similar but 
somewhat suffused spot near the base of the wing— the streak and spots 
all pure silvery. Head and body concolorous with the wings above^ 
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jpalpi and sternum pale ochreons beneatli, rest of body and legs concolor- 
ouB with wings beneath. 

A single specimen was obtained in April, 1887, in the Karen Hills 
by the native collector attached to the Phayre Museum, Rangoon, and 
I am indebted to Mr. B. Noble for the opportunity of describing it. It is 
a remarkable species with no near Indian ally, but appears to beloTig to 
the same group as the “ Hesperia ” ornata of Felder,* from Buitenzorg, 
Java, a species which has the spots of the forowing on the underside 
smaller, and a double scries of spots on the hindwing, as shown in the 
figure. 

EXPLANATION OF THE PLATES. 

Plats XIII. 

Fiff. 1. Naptis nana, n. sp., rf, p. 270. 

„ 2. Pfixiilio nohleif n. ap., , , p. 287. 

„ Ji. Znplioensa mmadet'a^ de Niccvillo, d*, p. 27 1. 

„ 4. Hesperia? ccphalouleSf n. sp. d*, p. 288. 

„ 6. Plcsioncura laxmif n. sp., d*, p. 290. 

„ 0. Uidari hhawanif n. ap., d*, p. 291. 

„ 7.. Plcsioncura basifiarat n. sp., cf, ]». 290, 

„ 8. Coladenia hamillonUf n. ap., d*, p. 291. 

„ 9. Parnara uma, n. sp., $ , d. 292. 

Platz XIV. 

Fif'. 1. Zephyriis dohertiif n. sp., d", p. 278. 

„ 2. „ „ n. sp., ? , p. 279. 

„ 3. Acesina aberranfi, u. sp., d*, p. 279. 

„ 4. „ „ n. sp.. ? , p. 280. 

„ 6. Zarnna jaftodut n. ap., d*, p. 280. 

„ 6. Aphneens riikma, n. ap., d*, p. 281. 

„ 7. „ sa/ii, II. ap., $,p. 282. 

„ 8. „ ruJcmiiiipi. sp., d*. p. 283. 

„ 9. Horaga albimacula, Wood-Muson & (Jo NicoviJle, d*. 

„ 10. „ ranaj n. sp., d*, p. 28.3. 

„ 11. Rapala tara^ ii. sp., d*, p. 28 1-. 

„ 12. „ rosacea^ n. ap., d*, p. 285. 

„ 13, „ huariiif n. ap, cf, p. 285. 

„ 14. Tajiiria isfroideaj do Niccville, d*, p. 286. 

„ 15. „ domtana, n. ap., d*, p. 287. 


• Beiso Novara, Lop., 7ol. iii, p. 515, n. 900, pi. Ixxii, fig. 6, male (1866). 
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XI.— -4 List of the Ferns of Simla in' the N. W, Himalaya between Levels 
of 4,500 and 10,500 Feet. — By H. F. Blanpobd, F. R, S. 

[]Kocoivod May 12th 5 — Road Jano 6th, I888.3 

(With Plates XVI.— XXI.) 

In the course of mj summor residence at Simla daring the last ten, 
and more particularly the last five, years, I have availed myself of such 
opportunities as have offered to collect and examine the materials for a 
list of the local ferns. The limits of my field of work have necessarily 
been determined by considerations of ready accessibility, and do not 
extend much below 4,500 feet on the one hand, nor above 10,500 feet on 
the other. I have, indeed, sometimes visited lower slopes and valleys 
both in the neighbourhood of Simla and in Chamba and the Jumna 
valley, but my examination of these lower levels lias been too imperfect 
to admit of my attempting anything like so complete a list of their fern 
flora as for the range of elevations between the limits above speciiied. 
To the ferns occurring between 4,500 and 10,500 feet, therefore, this list 
is restricted. 

In lateral extension, it takes cognizance of that portion of the Simla 
ridge which extends from the south-western limits of the station to the 
further side of Hatu, a distance by the Great Tibet Road of about .52 
miles, but beyond the immediate neighbourhood of Simla my examina- 
tion of the hill slopes has been re-stricsted to levels above 8,000 foot. 

As is well known, Simla stands on that ridge of the Himalaya 
which divides the drainage of the Sutlej from that of the Tonse and 
Jumna, the former a tributary of the Indus, the latter, of tho Ganges, 
and is therefore a part of the main watershed of India. Tho outer hills, 
between Simla and the plains, are for the most part bare of forest, and 
the absence of shade and the diyness of thomir which blows up from 
the plains during many months of tho year aro eminently unfavourable 
to plants so fond of coolness and moisture as tho majority of tht fern 
tribe. Kast of Simla, in the direction of the mountains, forests wore at 
one time dense and vigorous, but for a distance of thirty miles most of 
those on tho Simla ridge liave now been either destroyed and cleared, or 
so far wasted and denuded of all their larger "iimbor that, save where 
protected of late years, they present little more than stretches of brush- 
wood and siiiall coppice. A few reranants, however, still exist at Masho- 
bra and Mahalu ; and tho northern faces and summits of Kumalhbri and 
Hatu aro still covered with magnificent forests, which afford rich ground 
for fern collectors and, indeed, botanists generally. 

In the glens and valleys below Simla, destruction has been equally 
at work ; and there can be little doubt that, 20 or 3U years ago, the fern 
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flora of fcljiR neighbourhood was far richer in individuals and, to some 
extent probabl}^ in species than it now is. In 1877 and 1882, in the 
Gourso of a very supoi^ficial search, I obtained two or three spccios which 
I have siuce hunted for in vain ; and, in a list of ferns collected between 
1875 and 1877, drawn up by one who appears to have been a careful and 
competent collector, and published anonymously in the latter year, twenty- 
two other species and varieties are enumerated which 1 have not met with. 
Some few of these are doubtless from cither lower or higher levels tlian 
those here adopted as limits, and one or two may bo erroneous determi- 
nations, but it is very likely that several have since been extirpated. 

The 1877 list enumerates 86 species and varieties ; my own, not 
less than 101, and it therefore inclndca 37 which are not in the fomier ; 
but 20 of these were not then described, or at all events Imd not been 
identified as Indian ferns, and some of them may possibly have been 
included under other and erroneous names. And five of my own list I 
consider as doubtfully distinct. It contains, therefore, but 12 distinct 
forms, well known as Indian in 1877, which escajied the former collector. 

The names iii tJic 1877 list which do not appear in mine, omitting 
those which have been changed, or which I have rejected, are the 
following : — 

Tn cliohia nes an ric tila f u in. 

Cysluptcrls frtujilU (a high level form). 

i'hoilanthcs ntfa (a low level fern). 

Flcris l(tiuji'j)iniiula. 

A iipleniiDii hclorocaryum. 

A. ictialfolinni,. 

A. Uohcnackeriainan, 

A. oxypliyllam. 

Iseph radium yracilesccns. 

N. thelypleris. 

N. cochlealuin (a low level fern). 

N, lirunonianum (a high level fern). 

jV. barhigerum (ditto). 

N. sparsum. 

N. setigerwm (a low level fern). 

Pohjpodi uni appen dicuUit am. 

P. pimc/atum. 

P. adiwscens (possibly P.jUsnm). 

P, hiemioHtidoam, 

P. propiinimim (perhaps P. rividv). 

P. juglandifoUiini. 

(iyuimgramnic toUa. 
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Of these, T. auriculatum, Ft. longipiwaula^ Asp. heterocarpum, A. 
tenuifoUumy Neph, gracilesaens, N. setigerum, Pol, appendic^latwm^ and 
P. hiemiontideum are not known from the N.W. Himalaya, and Aspl, 
Hohenackerianwn not from Northern India, and some at least probal)ly 
rest on erroneous idontifications. Cyst, fragilis, Cheil. rufa, Neph. cochlea- 
tu7H, N. Brunonia^ium, and N. barbigerum are quoted cither from higher 
or lower lev’ols than those of my list. The others may either have dis- 
appeared of late years, or, if still existing iu the neighbourhood of Simla, 
they have escaped my notice. 

In the nomenclature of my list, I have generally followed Mr. 
Olarko’s review of the ferns of Northern India, read before tho Limiroan 
Society in Juno, 1870, and published in their Transactions ; and I am 
iudebtod to Mr. Clarke and Dr. King for the idciitilication of some forms, 
especially the Diplaziims, three of which I give on Mr. Clarke’s authority. 
I should myself have considered these as mere forms of Asp pohjpodioi- 
desy or perhaps ratlier Aspl. umhrosum. In a few cases, T have ventured 
to depart from Mr. Clarke’s views, dividing specifically forms which ho 
has associated, and associating others which he has, although with doubt, 
enumerated under different specific names. The following are tho 
principal instances 

Adiantum Edgeworthii is recognized as specifically distinct from A, 
caudaluni. Col. Beddomo has suggested the scpaiatioii, and I fully 
concur with him. 

Two varieties of Cheilanihes farmosa are separated from tho typo 
and BO named. And Cheilanthes Dalhouskcy as well as Chcilanthes alho- 
marginatCy aro recognized as good distinct species. 1 have collected both 
largely and find them to be constant foi*ms with no tendency to gra- 
duate into Gh. farmosa. 

Wallich’s Asplanium {Athyr.) tenuifroiis is separated from A. nigripeSy 
tho habit, elevation, range, and character of the habitat of the two being 
quite distinct. 

Mr. Clarke’s Aspl, Jilix fmmtnay var. polyspora has since been recog- 
nized as identical with A. Brongniart’s Athyr, Schimperiy to which 1 havo 
therefore referred it. 

WalHch’s Athyr. pectinatumy which Mr. Cla-ke treats also as a variety 
oi A^ filix feeminay is eXm separated. It has a creeping root-stock and 
in other characters is suificioTitly distinct and characteristic. 

Mr. Clarke’s Neph.filix masy var. normalis passes by such indefinite 
gpradations into the form which ho identifies with N. rigidwn that it is 
impossible to separate them. This appears to have been more than sur- 
mised by Mr. Clarke himself. 

The Simla fern which has boon referred to Neph. canuniy J. Smith, 
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is inseparable from N, prolixum^ as also Mr. Clarke snspected ; 1 learn 
from Mr. Baker that the ori^nal habitat of the type is unknown, and the 
Simla ferns do not correspond with it very closely. Nm canum is there- 
fore omitted from my list. 

Lastly, I follow Col. Beddome in separating Pohjpodium simplex 
from Pol. lineare. The former is a thin-fronded, eminently perishable 
fern which shrivels up and disappears with the first breath of the dry 
northerly wind. The latter is a thick coriaceous fern which simply rolls 
up its fronds at the end of the rains and waits till the damp air and rain 
of the following monsoon once more unrolls them and restores their 
torpid vitality. P. clath'atum, Clarke, is a third allied, but quite dis- 
tinct, species very abundant in Simla. 

There are a few other changes that, as the result of my own ox- 
pcricuco in the field, I should be inclined to make, but 1 have refrained 
in deference to Mr. Clarke’s wider knowledge. 

It is much to be desired that botanists should agree to some general 
rule to regulate specific distinction in dealing with forms so variable and 
yet presenting so few marked characters as ferns. At present, the prac- 
tice of different dcscribcrs is by no means uniform, and that which each 
follows is genoj-ally to be gathered only by inference from the results of 
his work. The rule which I have formulated for my own guidaiieo is 
that, when two sets of forms which can readily be distinguished apart 
occupy the same or contiguous areas (if as far as isjknown they are not 
linked by intermediate forms either in these areas or in the interval be- 
tween them), they should be recognized as distinct species, and such dis- 
tinction would not bo invalidated by the existence of a form possessing 
intermediate characters in somo far distant region. On such grounds 
I base the se 2 )aration of Cheilanthes Dalhousice from i'jhvilaiilhos farinosat 
and Adiantum Bdgcworlliii from A. caudalum. 

I attach much importance loo to marked differences of habit such as 
have been noticed above in the case of Poli/podinni Uncare and P. sim- 
plex (in this case, however, the two forms have a diffci'cnt venation 
also). And especially when these are accompanied with equally marked 
differences in the characters of the habitat and the range of elevation of 
the contrasted forms. Thus Aspleninm tennifrous difl’ers from ^1. nigri- 
peSf not only iu the manner of its growdli, and tlio form and texhire of 
the frond, but it is restricted to levels below 7,000 feet and the imme- 
diate neighbourhood of streams ; whereas A. nigripcs grows on well 
shaded hill slopes, only at elevations above 8,000 feet. In all these cases 
no intermediate forms are met with. 

The following is a numerical generic summary of the species and 
varieties enumerated in this list. 

39 
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Species. 

Yarietios. 

Woodeia 

1 


Dicksonia 

1 


Trichomanes 

1 


Davallia 

3 

1 

Adianiuni 

6 


Cheilanthes 

4 

2 

Onychium 

1 

1 

Cryjptogramtne 

1 


Fteris 

5 


Woodwardia 

1 


Asplenium 

21 

3 

Aspidium 

6 

2 

Nephrodinm 

7 

4 

Olcandra 

1 


Pohjpodium 

18 


Nolholoena 

1 


Oymnogramme 

4 


Osmunda 

2 


Ophioglossum 

1 


Dotrychium 

3 


Total 

88 

13 


List of Ferns collected in the Neighbourhood of Simla between the 
Levels of 4,500 and 10,500 Feet, 

1. WOODSIA KLONOATA, Hook. 

Common on Kumalliori and Hatn, above 9000 ft. At Bagbi, at the 
eastern extremity of liutu, it occurs as low as 8,500 ft. 

2. Dicksonia scabra, Wall. 

Bare. Found only at 5,800 and 6,000 feet below Simla. 

3. Trichomanes bipunctatum, Poir. 

Not common. My highest is 6,500 feet. Also on damp rocks and 
trees below Simla at 5,500 and 5,800 ft. 

4. Davallia (Leucosteoia) imhebsa, Wall. 

Very rare. Mentioned in the 1877 list. The only specimen 1 
have seen is a barren frond found by Col. Collett at 5,800 ft. 
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5. DaVALLIA (LEUCOSTEaiA) PULGHRA, Dou. Sp. 

The typical form, distingaished by its red rachis, obtuse segments 
and ovate scales of the rhizome is abundant on trees on Kumalhori 
and Hatu above 8,500 ft., but does not occur lower. 

6. Davallia PULGHRA, var. pseudocystopteris, Kunzo sp. 

Very abundant on trees at Simla between 5,500 and 8,000 ft. It 
is to be met with only in the rains, and blanches and shrivels up with 
the first northerly winds, about the beginning of September, except 
in damp ravines, where it lasts a few weeks later. 

7. Davallia (Stenoloma) Cuixknsis, Swartz. 

Bare. In two ravines below Ohota Simla at about 5,000 ft. 
Clarke quotes it from Kumaou ; but it is rare at Mussoorie. 

8. Adiantum lunulatum, Burm. 

At 4,500 ft. in the Saiiiol valley below Simla, but at no higher ele- 
vation. it ranges over the ])laius of India in dump places. 

9. Adfaxtu-m gaudatum, L. 

Common in damp situations bj streams from 5,000 ft. downwards. 
Abiiiidaiit in the Doons and Sivaliks. 

10. Adiaxtl-m Kdowoktuii, Hook. 

Found ill situations similar to the preceding, but at higher levels. 
It is not common, but 1 have gathered it in several ravines below Simla 
up to G,000 ft. 

XI. Aj)lANTU.\f CAPII.LUS VeXERIS, L. 

Common on damp rocks by streams below 6,000 fi. In the arid 
climate of lielnchistan, it grows iu the subterranean water-courses (term- 
ed karezes) used for irrigation. 

12. Adiantum venustum, L. 

Ono of the commonest and most abundant ferns of Simla, covering 
banks and sloping ground in shady places, and ranging from 4,500 ft. 
up to the top of Hatu at 10,500 ft. 

It varies much in cutting, being either 2- or 4- pinnate. Also in 
the shape and size of the ultimate pinnules, whicli vary from narxyi ;ly 
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cuneate to rliomboidal and transversely elliptical, being broader than 
deep. Botli series of foi^niB occur tbrongbont tbe range. ^ The sori are 
generally orbicular rcuiform with a deeply notched margin ; but somo- 
times oblong with a straight margin. 

13. Adiantum pedatum, L. 

Bare. T have found it only on the north face of Hatn, at elevations 
of 8,500 and 10,000 ft. This last is nearly 1,000 ft. higher than Clarlo’s 
and Beddome’s highest assigned range. 

14. Cheilantiies suuvillosa, Hook. 

Chiefly above 8,000 ft. But 1 have found stragglers as low ss 7,300 
ft. on Jako. It is coinnion in the neighbourhood of -Matiana and 
Nagkanda, on the bank by the roadside. 

15. CnEiLANTHEP Halhousij!, Hook. 

Quite distinct from G. farinom, and subject to little variation. Its 
range is from 7,800 ft. to the highest visited (10,500 ft.). Fine speci- 
mens are to be found on Jako, though not common. It is more abundant 
on Kumalhori and Hatu. 

It appears to bo i*estricted to tho Himalaya, and is most abundant 
in tho N. W. Himalaya. In SikkiiA it appears to be rare, but Sir J. 
Hooker gathered it at 10,000 ft. on Laohecly, and Mr. Levingo found it 
growing plentifully on Sinchal close to Darjiling at 8,000 ft. He agrees 
with me as to its specific value. The following is a description of its 
distinctive characters. 

Stipes 2 to 4 ins. long, shorter than the frond, naked or with a few 
lax spreading scales near the base. Fronds 0 to 9 inches long, 2 to 4 
inches broad, acute lanceolate, without white powder at any stage of 
growth. Lower two pairs of pinneo subcqual. Segments narrow. Lines 
of sori intor-rupted at tho sinus. Involucres even, creiiato or toothed on 
the margin, hardly lacerate. 

16. Ouf:iLANTfiES alho-maroinata, C. B. Olarko. 

Very abundant in and around Simla, covering tho roadside banks 
and old stone retaining walls. Bange from 4,800 ft. (my lowest) up to 
8,500 ft., above which it is replaced by Ch. DalJwusicB. Like that species 
it appears to be restricted to the Himalaya and chiefly to the N. W. 
Himalaya, though I learn from Mr. Levinge that his native collector 
bi*ought him a specimen from the interior of Sikkim. A Cheilanthes 
ybioh occurs on the Khasi hills, also Mount Abu and the Nilgiris, and 
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has been referred to this species, is that which I describe below as Oh, 
farinosa, yar. anceps. The following is a desenption of C7* alho-marginata^ 
which is well represented in the figure Plato 52 of Mr Clarke’s Beview, 
except that the scaliness of the costm and veins is not fully shown. 

Stipes 4 to 10 ins. long, generally shorter than the frond, bearing 
thronghont dark linear lanceolate scales with pale tmTislncent margins^ 
Similar scales oxleiid to the primary and secondary rhachises and costae. 
Pi*onds up to 1 1 inches long, acute deltoid, under surface naked or 
in the young state, and in the small frtmds that persist through the 
dry season, thinly coated with j’^cllowish white powder. Lowest 
pair of pinnie generally the longest. Segments oblong. Lines of 
sori scarcely interrupted at the sinus. Margins of involuci'es highly 
lacerate. 

It is always readily distinguishable from other allied forms by the 
presence of scales on the veins and costio, and by the highly lacerate 
involucres. 


17. CuKiLANXiiES FARixosA, Kaulf, var. typica. 

This is very abundant in the Sivaliks and Doons and in the deeper 
valleys of the outer Himalaya up to 4,000 ft. Tn the neighbourhood of 
Simla, it may bo found as high as 5,000 ft., above whicli T have not met 
with it. The following (diaracters distinguish it from other allied forms. 

Stipes up to 12 ins. long, generally longer 'than the frond, deep 
red brown, naked or with a few Linear scales, near the base only. 
Frond delioidly lanceolate, aculo to acMiiiiinate, up to 8 ins. long and 5 
ins. broad, always thickly .coateil beneath with white powder. Lowest 
pair of piiiiite always the longest. Segments narrow. Sori continuous 
round the sinus. Margins of involuci’es entire, uneven or toothed, not 
lacerate. 

This form ranges all over India. I have collected it at Pachrnari 
at 3,000 ft., and I have specimens from the Kliasi hills at 3,000 and 5,000 
ft , and from the Nilgiris up to 0,000 ft. 

18. CiiEiLAHTTiES FARINOSA, var. anceps* nov. 

This has been frequently confounded wdth CL alhomarginata. It 
appears to have as wide a range in India as the typical variety. In the 
North-West Himalaya, it has a well defined, but restricted, range of 
elevation, viz., from 3,500 to 6,000 ft , and is common bolow Simla 
between 4,500 and 5,0O0 ft. its characters are ns follow 

• This was desoribod os C. anceps in a paper cnfcitltMl, ‘ TJio silver Perns of Simla 
and their Allies, read before the Simla Natural Ilistory Society, Juno 25t)i, ]8d6. ' 
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Stipes thick up to 8 ins. long, little longer or shorter than the 
frond, dark chestnut to almost black, bearing, generally thpughout, dark 
linear lanceolate scales, with pale margins, which often extend to the 
principal rachis, but not beyond. Frond lanceolate to oblong lanceolate. 
Under surface always thickly coated with, white powder. Lowest two 
or more pairs of pinnsB suboqual, rather distant. Involucres narrow, 
with toothed or lacerate margins. 

Readily distinguished from the typical form by the shortness of the 
lowest pail* of pinusB, and the greater extension of the scales. In large 
well grown fronds, the lower three or four pairs of pinnae are nearly 
equal, and the form of tlie frond approaches that of Ch. auhvillosa. 
Specimens collected by Mr. Clarke in the Khasi hills present the same 
characters as those of the N.-W. Himalaya. I have specimens also 
from Mt. Abu, collected by Ur. King, and from tlie Nilgiris at 4,000 ft. 
and 0,000 ft., collected by Mr. Gamble. 

19. CuEiLANTiiKS VARINOSA, var. grisea* nov. 

This is an alpine form which I have met with only between Nag- 
kanda and Baghi at 8,300 to 8,500 ft. Mr. Gamble lias collected it on 
Sinchal near Darjiling at 8,000 ft. 

Stipes slender, 2 to 6 ins. long, light brown, naked or bearing a few 
thin brown and translucent lanceolate scales (not white margined) near 
the base. Fronds dimorphous. One form narrow lanceolate 4 to 5 ins. 
long, to 2 ins. broad, thin papyraceous. Lower 3 or 4 pairs of pinuee 
sub-equal distant. Under surface thickly coated, upper surface sprinkled 
with white powder. Segments narrow oblong. The other form ovate 
lanceolate. Pinnss close, triangular. Lower two pairs equal. Both 
forms fertile. Involucres as in typical variety. 

These last flvo forms of Gheilanthes form a natural group, probably 
descended from the same parent form. 0, Valhousia and C, alhomar- 
ginata are lufficicntly distinct to be regarded as species. The two last 
enumerated approach the typical form more nearly and may convenient- 
ly be treated as varieties. With respect to the dimorphism of var. 
grisea^ it would appear that the typical variety sometimes shows a 
similar tendency, as Mr. Clarke has communicated to me specimens 
from Shillong which ho has noted as var. suhdimorpha. 

20. ONYcniUM Japonicum, Eunze. 

The type form is very rare at Simla. It has been found near Mas- 

* Originally dcscribod as Cheil, grtssa, nob. 
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hobra at about 6,000 ft. I havo gathered it also in the Ravi valley 
near Chamba, a hundred miles further to the north-west. 

21. Ontchium Japonigum, var. multisecta^ F. Henderson. 

This is one of tho commonest Simla f'^ms, growing abundantly, on 
the ground, both in forest and on tho open hill side. It has a creeping 
root-stock. Its range at Simla is from 6,000 to 9,000 ft. 

22. Oryptogramme crispa, R. Br. 

On rocks by the roadside between Nagkanda and Baghi at about 
8,300 ft. 


23. Ftebis Cretiga, L. 

Very abundant in certain parts of Simla, especially on tlic Sutlej 
side of the spur, between 5,500 and 6,500 ft. It disappears above 8,000 ft. 

24. Pteris LON(;iPOLfA, L. 

This is a fern of the plains, abundant in and about Calcutta. I 
liave found it below Simla at 4,800 ft., but this is above its ordinary 
range. 


25. Pteris qxjadri-aurita, Retzf. 

Tolerably common in damp sheltered places up to 8,600 ft , which 
is a higher range than that given by Clarke and Beddomo (7,000 ft.). 
Tho Simla form is pretty constant. It has 14 or 15 pairs of sub- 
opposite pinna) ; either tho lowest only, or tho lowest 3 or 4 pairs 
bipartite. 


26. Pteris excelsa. Gaud. 

Very rare. Apparently restricted to well shaded spots by the mar- 
gin of streams. I have collected it in two places at 5,500 and 5,800 
ft., but I havo not mot with it during tho last four years, tho original 
sites having been devastated by wood-cutters and cattle, or exhausted 
by collectors. 


27. Pteris (Piesia) aquilina, L. 

This world-wide fern occurs down to 5,500 ft. below Simla, and it 
ranges up to between 9,000 aud 10,000 ft. Very common at 8,000 ft. 
along the Great Tibet Road. 
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28. WooDWARDiA SADICANS, Smith. 

Common on steep, well shaded banks, close to vstreams, below 
5,600 ft. 


29. Asplenium enbtpobmb, Wall. 

Vexy rare. I have not met with it myself, but it is mentioned in 
the anonymous 1877 list, and was found last year by the late Col. 
Grookshank near Baghi at about 6,000 ft. 

30. Asplenium alternaxs. Wall. 

Very common on rucks and stony banks from my lowest levels 
(4,500 ft.) up to about 8,000 ft. The largest fronds I have seen do not 
exceed 9 ins. in length, whereas I have specimens from Sikkim, where 
Clarke says it is rare, fully one foot long. 

31. Asplenium trichomanes, L. 

Also a very common fern. Found in situations similar to the pre- 
ceding fi*om 5,000 up to 9,000 ft. 

32. Asplenium longifoliom, Don. 

Found growing on rocks, by streams, in well shaded ravines below 
6,000 ft. Clarke and Beddome give the range at 6,000 to 8,000 ft., but 
I have never met with it above 6,000 ft. It is nowhere a common fern. 

33. Asplenium unilaterale, Lamk., var. Atkinson. 

I know of only one locality near Simla for this fern, viz., below the 
Chadwick falls at 5,800 ft. ■ The normal form does not occur at Simla. 

34. Asplenium lacintatum, Don., var. depaujperata, Clarke. 

Not «^ommon. Found in the same localities as A. long i folium 
and in similar situations. Mr. Clarke describes this variety as having 
small fronds, and Col. Beddome thinks it is only a starved form. In 
general, the fronds are small, not exceeding 6 or 7 inches, including the 
stipe. But I have specimens, differing in no i^espect from these except 
in size, which are over 12 inches in length, equal to the average of the 
planicaule variety. 

35. Asplenium kontanum, Bemh., var. exignum, Bedd. 

Bare in the neighbourhood of Simla. 1 have found it on rocks at 
6,800 ft. and 7,600 ft. 
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36. Asplenium YABiAKS, Hook. and Grov. 

Not uncommon, but nowhoro abundant. Ranges from 4,800 ft. up 
to 10,500, at which elevation it was gathered by Dr. Watt on the top of 
Hatu. 


37. Asplenium (Athybium) Ateinsoni, Clarke, var. Andersoni. 

Abundant in certain places on Hatu and Kumalhori at elevations 
of 8,500 ft. and upwards. Grows on the ground under trees, not in 
thick shade. 


38. Asplenium (Athybium) tuelypteroides, Michz. 

Abundant about Nagkanda 18,500 —9,500 ft , covering the hill-side 
in the forest with circular tufts of fronds from 2 to 3 ft. in length. 

39. Asplenium (Athybium) macrocarpum, Hook. 

Veiy rare. I have never met ’with it myself. But it was c<d- 
lected last year by a Simla resident a little below the Simla bazar, I 
believe, about 7,000 ft. or rather lower. 

40. Asplenium (Athybium) maorooarpum, var. Athiusoniy Hkr. & Bkr, 

Also very rare. I have found it only at the Chadwick tails at 5,820 
ft., and not at all during the last two or three years. 

41. Asplenium (Athybium) Schimperi, A. Br. 

A . fili 9 fivmina , var. polyaporaf Clarke. 

This species, hitherto known as such only from Africa, is identical 
with the fern described by Mr. Clarke under the above synonym, as 
identified with his type in the Kew herbarium. It is one of the com- 
monest and most abundant of tho Simla ferns in tho rains. It covers 
the ground bouoatli tho oak trees on Jako and Mashobra hill, and tho 
more open glades of the Elysium spur, and it ranges from tho bottom 
of the Jaru-ka-nal ravine (5,500 ft.) to tho top of Hatu (10,500 ft.). It 
occurs also at Mussoorio, but 1 have seen no specimens from any place 
further east. Mr. Clarke gives its range as from Kumaon to Cliumba. 

Except in the width of the fronds, which vary from Inncoolate to 
deltoid lanceolate, the characters are very constant. Largo specimens 
from Nagkanda arc 2-pinnate. It is readily distinguishable from 
other Athyria by the creeping root-stock, combined with largo liorse^shoe 
fihaped sori, and by the basal portion of tho siijH) being of a deep pur].' e 
40 
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colour, with biwn lanceolate Bcales. Also by tbe greatly reduced pair 
of basal pinnie. 


42. Asi'lknium (Athtstum) ntobipeis, Mett. 

The typical form of this fern is common on the partially shaded 
banks and hill aides, on tho northern face of Kumalhori and Hatu, at 
elevations between 8,000 and 9,500 ft., but not nearer Simla. There are 
rarely more than 2 or 3 fraiids on the rhizome, and they are firm in 
texture and, in general, nearly as broad as long. 

43. AsPLENIDM (ATHYRtUM) TENUTPRONS, Wall. 

Mr. Clarke regards this as merely a form of A. niyripes. In this 
view 1 cannot agree with him ; differing as it does so greatly in liabit 
and habitat, wliile neither exhibits a great range of vanation. It is 
restricted to well shaded i-avincs, growing in the beds of streams at 
elevations below 7,000 ft. The fronds, numbering 4 or 5 or more, form a 
circular tuft on the short (Jirct rhizome. They vary in form from ovate 
lanceolate to acute lanceolate, and the width of my broadest specimen 
is less than half the length of tho frond ; in the narrowest it is less than 
one-fourth. Tho texture is thin and tho upper surfaces of the partial 
rhachises and costeo bear iong glandular filaments. The colour of the 
frond in tho fresh state is briglit green, forming a beautiful contrast 
with the delicate pink tint of the rhacliis and stipe. It is no doubt 
near A, Clarkeit and ap^mrcntly grows in similar situations, but the 
fronds arc broader and never root at tho ends. 

44. Asplentum (Athyrium) filix fcemika, Bcmh., var. deniigera, Clarke. 

Abundant on the northern face of Hatu and Euraalhori between 
8,600 anp 10,000 ft. The fronds gi’ow in a oircular tuft from an erect 
rhizome, attaining a length of 2 or 3 feet. 

46. A. FiLix F(EMiNA, var. reftwa, Decne., subvar. elongata, Clarke. 

I name this form from Mr. Clarke's typo in the Eew herbarium. 
Many of the sheets so marked by him are from the neighbourhood of 
Simla. This fern is abundant on Kumalhori above Mati4naup to 
10,000 ft. Also on the roadside between Thcog and Martidna at 8,000 
ft, growing chiefly in rock crevices. The stipes are densely tufted on a 
decumbent root-stock ; the fronds generally drooping. In mode of growth, 
and indeed in most of its characters, it differs so greatly from the preced- 
Jhg that it should, I think, be distinguished as a species. 


Ill 
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46. Asflkniuh (ATHTaiuM) pectinatum, Wall. 

Not uncommon in damp ravines below 6,000 it. It has, as a rule, a 
creeping root-stock, but the stipes are sometimes, though rarely, tufted.^ 
The partial rliachises and costos bear glandular iilamenU like A* t&nni- 
from. It ranges down to at least 4,500 ft., genenillj growing near 
streams, and 1 have found it as high as 6,000 ft., or 1,000 ft. higher than 
Clarke's highest assigned lunge. 

47. Asplenium (Diplazium) Japonicum, Thunb. 

Rare. I have found it only at the Chadwick falls at 5,800 ft. 

48. Aspleniom (D[plazi(I3i) iorrentium, Clarke. 

Plate XVI. 

I give this on Mr. Clarke's authority, who identified my specimens 
with the remark that “ they are A. torrentinm exactly ns wo liave it in 
Sikkim.” For my own part, I had regarded it as merely a simple form 
of tile next following species, growing in exactly the same situations. 
It is rare, as I have met with it twice only at elevations of 4,500 ft. and 
6,800 ft. 


49. Asplbnium (Dipi^azium) polypodioipes, Mett, 

Among boulders in the beds of streams below 0,000 ft., a DlplazUim 
with largo bipinna te fronds is common in all the valleys around Simla. 
The caudex is not erect but decumbent with tufted stipes. My impres- 
sion is, and always has been, that, despite some variation in the form of 
tho sogmeiiis and the length of the soii, they aro all of one species. But 
Mr. Clarke, whoso much wider experience gives him an authority to 
which I cannot protend, has examined my collections with tlie result 
that, in addition to A. torrentium and A. polypodiuitIcSf fere typica, ho 
identifies tho two following. 

50. Asplenium (Diplazium) latifoTiICM, Don. var. polymorpha. Wall. sp. 

Plate XVTI. 

From three localities varying from 4,500 ft. to 6,000 ft. 

51. Asplenium LATiFoLiUM, Yov, froudosa, Wall. sp. 

Plate XVI II. 

From tw'o localities at 4,500 ft. and 5,500 ft. respectively. 
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52. ASPLENtUM (Diplaziom) multicaudatum P Wall. 

This identification is open to some doubt. The only specimens I 
have were collected in 1877 and 1882| at elevations of 4,500 ft. and 5,000 
ft , and are without rhizomes. Both Dr. King and Mr. Clarke are of 
opinion that they are probably this species, and it certainly occurs no 
farther off than at Mussoorie. 1 include it therefore provisionally in 
my list. 

63. Aspidium (Poltstichum) auriculatum, L., var. ccespitosa^ Wall, 
Very rare within my limits of elevation and area, though Mr. 
Clarke gives its range as from 4,000 to 8,000 ft. 1 have found it but 
once at 4,800 ft. 


54. Aspidium (Polystichum) ilictfolium, Don. 

I am very sceptical as to the claim of this fern to specific mnk. It 
appears to me to be an alpine form of A. aculeatum, which grows on 
rocks, and graduates into var. rufo-harhala. I believe Mr. Clarke and 
Col. Beddome hold the same view. Very characteristic specimens of the 
simply pinnate form occur on the rocks about Nagkanda between 8,000 
and 9,000 ft., and small specimens may occasionally be found at Mahasu 
and Mashobra at about the same lower level. The bi pinnate form, which 
forms the first step of the passage into A. aculeatum, is common at the 
same elevation. 

65. Aspidium (Poltstichum) Thousoni, Hook. 

This is rather a rare fern. Col. Collett has collected it as low as 
7,500 ft., and 1 have met with it myself at two or throe localities from 
8,000 to 10,000 ft. 

f 

^ 56. Aspidium (Polystichum) aculeatum, Swartz. 

Common; ranging from the lowest to the highest level visited 
(4,500 to 10,500 ft.). The low level forms differ from the higher in 
havipg the stipe and rachis clothed with dark hair-like scales, without 
'pales ; whereas those above 8,000 ft. have thin pale linear scales sparely 
intermingled with dark brown pales. 

57, Aspidium (Polystichum) aculeatum, var. lohata, Hook. 

At all levels, but not common. 


58. Aspidium aculeatum, var. rufo-harhaia, Wall. 
^ From 5,000 to 9,500 fk Common from 6,000 to 8,000 ft. 
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59. Abpidium (Foltstichum) Prescottianum, Wall. 

Abundant on Hatn, growing in denso masses on the hill side be- 
tween 9,500 and 10,500 ft. ; associated with A. filix fmnina^ var, 
dentigera ; N. filix mae^ var. fibrillosa ; Osmunda Claytoniana, &o. 

60. Aspioium (Ctbtomium) falcatum, Swartz, var. caryotidewn, Wall. 

Very rare. The one or two known localities are rocky ravines 
between 5,000 and 6,500 ft. 

61. Nephrodtum (Lastrea) prolixum, Baker. 

Common in ravines below 6,000 ft. I include herewith the forms 
from Simla that have been referred to N. canum, the typo of which is a 
specimen of unknown origin, grown at Kew and having submarginal sori. 

62. Nephrodium (Lastrea) pjltx mas, llichd., var. normalis, Clarke. 

One of the commonest ferns in .and about Simla, in partially shaded 
spots, at all elevations above 5,000 ft. Above 8,000 ft., the stipe and 
rachis become more scalcy, tho pinnules more acute and deeply cut, the 
frond being sub-tripinnato. These are the forms referred by Mr. Clarko 
to N. rigidum, but there is a complete passage from the simpler to the 
more compound forms. All have the under surface of a pale bluish 
tint, which distinguishes them from var. manjinala at lower levels. 

63. Nephrodium fiTiTX mas, v.ar. -patentissima^ Wall. sp. 

Only the small form mentioned in Mr. Clarke's review occurs in 
the neighbourhood of Simla, and this only at elevations above 8,000 ft. 
It is not uncommon about Nagkanda and on Hatu, and seems to pass 
into var. fibrillosa, to which, as pointed out by Col. Beddome, it is nearly 
allied. 


64. Nephrodium filix mas, yov. fibrillosa, Clarke. 

Very abundant on Kumalhori and Hatu above 8,500 ft., ranging up 
to 10,500 at least. 

65. Nephrodium filix mas, var. Schimperiana, Hochst, sp. 

Bare below 7,000 ft., but very common, and in places abundant, be- 
tween that and 9,000 ft. on Jako, Mashobra, and Mahasu hills, and along 
the Tibet Road about Mati&na and Nagk&nda, hi situations similar to 
those of var. normalU. It attains a largo size, fronds of 2 and 3 ft. be ag 
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not rare. I cannot agree with Col. Beddome in regarding this as pass- 
ing into var. marginata. On the contrary, 1 slionld be inclined to regard 
it as specifically distinct from all varieties of N. jUix mas, 

66. Nephrodium filix mas, var. marginata. Wall. 

Clarke gives the range of this fern as from 6,000 to 9,000 ft. 
At Simla, according to ray experience, 6,000 ft. is the higher, not the 
lower limit, and all the bipiuiiate forms allied to N, fllix flias that 1 
have collected at higher elevations are those above referred to under var. 
normalis. The fern here refeired to appears to be identical with the 
N, elongatum from Southern India. I have collected it in several valleys 
below Simla between t5,C00 and 6,000 ft., and below Mussoono and 
Dalhousio at about 5,000 ft., or rather lower. It is generally found in 
wooded ravines in the .immediate neighbourhood of streams. It does 
not seem to me to be very near any variety of N, filix mae. It differs 
from tho compound forms of var. normalis by its more herbaceous 
texture and darker colour, never having the palo bluish tint of the 
under surface so characteristic of that and other varieties of N, filix 
mas. 

In tho diy state, when much of its characteristic habit is lost, it 
bears some resemblance to the high level ferns referred by Mr. Clarke to 
N, remotum, but I cannot admit any close affinity. There is an interval 
of 2,500 ft. between the upper limit of tho present form and the lower 
limit of N, remotum.. Although some specimens of the two resemble 
each other in shape, in general, those of var. marginata are broader and 
less oblong. Their texture is thicker and their cutting though similar 
in character is coarser and larger. N, marginata never bears the black 
scales which arc abundant on tho stipe knd rhachis of N, remotum. The 
veins are more prominent and the sori less close to tho midrib. 
Althougti these cliaractors, thus stated in detail, are doubtless critical, 
taken all together they constitute a difference of habit which, in con- 
junction with the difference of range, seems to me to indicate specific 
distinction. 


67. Nephrodium (Lastrea) remotum, Clai’ke. 

I adopt Mr. Clarke’s name for this fom, without implying acqui- 
esence in the view that it is identical with tho European prototype. The 
fern here referred to is common about Nagkanda at elevations between 
8,300 ft. and 9,500 ft., but does not occur nearer Simla. It is a thin- 
textured fern, some of the characters of which have been noticed under 
^%e preceding. 
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68. NEPniiomuM (Lastrea) ckenatl’ai, 0. B. Clarke. 

Clarke and Beddome aBsign to this species a range from 2,000 np to 
7,000 ft. in the Himalaya. It is nowhere common within the limits here 
adopted. I have met with it as high as 7,500 ft. ; otherwise only at the 
lowest levels visited. It is, however, common lower down on the hills 
between 3,000 and 4,000 ft. as in the Jumna valley, and below Chakrata, 
always growing in rock crevices. 

69. Nephrodium (Lastrea) Boryanum, Hk. and Bk. 

Not uncommon in well shaded ravines below 6,000 ft. 

70. Nepkodium parasitic pm, L. 

Not met with above 5,000 ft. ; but common in the deep valleys at 
4,500 ft. and below. It is a glabrous forjii, producing fronds up to 3 
ft. long. 


71. Nepiibodium PENNIOERUM, Hook., var. vinUilineata, Clarke. 

Mr. Clarke does not include the N -W. Himalaya in the i*ango of 
this species. It occurs, however, together with the preceding at the 
lowest levels visited below Simla, and I have it also from Mussuurie 
collected by Mr. C. W. Hope, and from below Chakrata. 

72. Oleamdra Wallichii, Presl. 

Not common, but locally abundant, growing on perpendicular rock 
faces between 5,500 and 6,000 ft. 

73. POLVrODIUM (PlIKGOPTERIS) EkURESCENS, Wall. 

On steep shady banks by streams at the bottom of some of the deep 
valleys below Simla, whore it is pi'etty common. My highest elevation 
is about 5,500 ft. 

74. POLYPOPTUM (PlIEGOrTKRI.s) AUBICUI.ATDM, Wall. 

Very rare in the neighbourhood of Simla. I have met with it but 
once, viz.y in 1882 in the Siinial valley at 4, .500 ft. 

75. PoPYPODiUM (Phegoptebis) distans, Don. 

Common in ravines, down to my lowest level, and np to nearly 
10,000 ft. At the former limit the fronds are small and nan*ow, with 
short, distant pinna; and the ixiot stock decumbent, hardly creep .ig. 
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Above 7,500 ft. tbe fronds grow to 3 and 4 feet in length broadly lan- 
ceolate and with close-set pinnss 2 inches broad ; the pinnae out down 
square to a winged rhachis ; segments deeply pinnatifid. Some speci- 
mens of these latter have a creeping rhizome. 

76. PoLTPODiuM (Phegoptebis) dbyopteris, L. 

I have not met with this myself, but Dr. Watt collected it at Bdghi 
at 9,000 ft. 


77. Polypodium (Goniopteris) multilineatum, Wall. 

Not uncommon in the Glen and some other wooded ravines below 
6,000 ft. The piiiuas are narrow. It ranges nearly 1,000 ft. higher 
than Mr. Clarke's assigned upper limit (5,000 ft.). 

78. Polypodium (Goniophlebium) amosnum. Wall. 

Common in damp shady places on rocks and rocky banks, generally 
near streams ; at all levels between 5,500 and 8,500 ft. 

79. POLYPOinUM (GoNIOPULEUIUM) LACIINOPUS, Wall. 

Not very common. Found on trees and rocks in shady ravines 
below 6,000 ft. 

80. PoLYPODiUM (Goniophlebium) micborhizoma, 0. B. Clarke. 

Very common in the rains on rocks and trees from 5,500 ft. up to 
8,500 ft., whicli is about the limit of its range in the neighbourhood of 
Simla. 


^ 81. PoLYPODiUM (Niphobolus) fibsum, Hk. and Bk. 
Bare and found only at levels below 5,500 ft. 


82. Polypodium (DrynabiaJ rivale, Nutt. 

Locally abundant on the oaks on Jako at about 7,800 ft. Also 
on similar trees between Theog and Maiidna at about 8,000 ft. Not 
common. 


83. POLYPODIUM (Phymatodes) lineabe, Thunb. 

Plato XIX. 

This is a fern of comparatively the lower levels. It is common in 
j^(bo 0 leu at about 6,000 ft., and 1 have found stragglers up to about 
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6,500 ft., but not higher. The fronds are thick and coriaceous, and in 
diy weather roll up from tho margins, and so remain for weeks or 
months ; unrolling again, like Niphobolusj on the return of wot weather. 

84. Poly PODIUM (PitYMATouub) simplex, Swartz. 

Plato XX. 

Very abundant on trees during tho rains. The lowest limit of its 
range is mthcr abovo than below 6,000 ft., and I have gathered it up 
bo 8,500 ft., but it is rare above 8,000 ft. Tho froiuhs last only as long as 
bho rains, and they blanch, shrivel, and disappear in Scploni’.icr. Their 
texture is thin, the venation distinct, and they are often crimplcd at the 
idges. TJi 3 rhizome is thicker than that of P. Uneare, but the s(jah‘s 
that clothe it, and those that cover tho young sori, are similar to those * " 
P. Ilneare. In tho living state tho two species are very diilercnt. 

85. POLYPODIUM (PllYMATODES) CLATIIRATIJM, C. B. Clarkc. 

Plato XXI. 

Quito distinct from both tho preceding, though oflen growing with 
P. simplex. Its lower limit, is abiuit 7,000 ft., but it is abundant on tho 
;rcos on tho north side of Jako, a little above that level, and ranges up 
:o at least 10,000 ft. on Kiuniilhori and Katii. bike fthnitlrx, it is 
’omul only in the rains, and in texiuro and mode of growth much ro- 
{ombles tliat spceic.s. But it is readily distinguishahlc' hy i<s narrow 
incur fronds, the character of the venation, and tlio ehithrato seale.s 
)f the rhizome and the sori. The sori are small, frC(piontly ol)K)ng, of 
t bright orange colour, and sometiine.s connuent. Tlie .soali's of (lut 
lori disai>pcai’ at an early stage. Tho stipes aro gonorally shni iei* and 
be fi-omls longer and more linear than in the s])L>cimen figured by -Mr. 
Jlarko. It is very common at iSiinla, and ^Mr. Dulliie lias collected it iii 
bLiimaon. 


86. POLYPODIUM (PiIYMATODEs) MflMRIUNACErU, lloil. 

Occurring only in th.e immediate neighbourhood of streams in deep 
ihady ravines up to about 5,000 ft. Not common. 

87. PoLYPOuiUM (Pin'MATODEs) hastatl’m, Thmib. 

Very rare. In fact, I know of only one localily for it, near Simla, 
i rock at 6,200 ft. in the neighbourhood of a waterfall. 

41 
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PoLVPODiiJM (ViiVAiATODifis) Stewautii, 0. B. Clarkc. 

This is equally rave, and has been found at only one place neat* 
Simla, on rocks at an elevation of about 7,400 ft. 

89. PoLYPOmUM (PhYMATODES) MALACODON, nook. 

Ocenva only on Knmalhori and Hatu, near tbo summits of theso 
iiiils, above 10,000 ft., but locally plentiful, growing on rocks. 

90. POLYPODIUM (PllYMATODES) EBENIPES, Hook. 

Also found only on Kuinalhori and Hatu, but down to lower levels. 
T t occurs on rocks between Nagkanda and Bfighi between 8,000 ami 
8,500 ft., and also on the top of Hatu, associated with the preceding 
spccies. 


01. Notholiena mabanta:, R. Br. 

A high level fern and not common. T have gathered it as low as 
8,300 ft., and it grows on Ihc tup of Hatu at 10,500 ft. 

92. GYMN0aKA3i.ME (TjEproGPvAMME) AURiTA, Hk., var. Levintjiiy Clarke. 

Abundant in some places at 8,000 ft. and upwards, in damp shady 
places, especially marshy spots, in the forest. In my opinion it should 
rank as a species distinct from G. aurita, 

93. Gymsogbajime (Syngkamme) vestita, Hook. 

The well known mouse-ear fern. Voi-y common on rocks and on 
overhanging stony banks. Ranging from C,000 up to 9,000 ft. 

94. Gyatnogkamme (Svngramme) fraxinea, Bcdd. 

cJmraon locally at all elcvatioiis from 5,000 up to 10,000 ft. growing 
on the ground in forest. Below (5,000 ft. it is bipiuriato only as rcgaida 
the lowest pair of piinim, and tlic pinnules arc broad and large. Thoso 
from higher elevations havo seveml pairs of piiinm again pinnate and 
the pinnules are smaller and narrower. It is often 8 pinnate. 

95. GyMNOORAM.MK (Seujgnea) involota, Hook. 

Not common at Simla, and only found below 6,000 ft. on rocks in 
sbady places by streams. 

96. Obmunda Glaytoniana, L. 

Only on Hatn at about 10,000 ft. or higher. It unrolls its fertile 
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fronds ill June, and in Soptonibcr fertile fronds may bo bnritod for in 
vain. 


U7. OSMUNDA REOALIS, Fj. 

Vcjiy rare, and now nearly extirpated by assiiluoiis collectors. 
Below 0,000 ft. 


98. OrmoGLOKsrM vui.oATrM, L. 

Rare. Found by Dr. Watt on llain between 8,000 and 9,000 ft. 
in July 1885. It lias been found also at Mnssooric. 

99. BOTJlYCniL-M LUNAIJIA, Sw.'ivlz. 

Fqually rare. Found with llic prccedinij by the same botanist and 
also on tJie slopes of Kumalliori near R'agkanda. 

100. BOTUYCUrUM DAUCIFOLiUM, Wall. 

Rare. I have found it only on one hill within Uio limits of Simla, 
where it occur, s, iu glades in the forest, at an elevation a little below 
7,000 ft. 

101. BoTKYOiniTM ViuGiNJANrii, L., var. hiumjinvsa^ Wall. 

Rare, though less so than the preceding. T have u.d I hm imI \i n\ 
several iihices round Simla at elevations between 5,000 fl. ami »*» SOO It, 
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XII . — On the Differential Equation of all Parabolae, 

Dy AsijTOsn Mukhopadhtat, M. A., F, R. A, S., P. R. S. E. 
[Hocoivecl May 18th ; — Itoad Juuo 6th, 1888.] 

CONTKATS. 

§ 1 . Iiitroclnction.* 

§ 2. Transon’H Thcoiy of Ahcrrancy, 

§ 3. Gcotnoti’io Tiitoii>rc*lalion. 

§ 4. AI isccllanooas Tlicuruins. 


§ 1. Introduction, 

Ifc is my object in the pi’osont paper to f^ivc tlio geometrical intcr- 
pi'ctation of the differential equation of all parabolas, as jn-omised at 
tlio end of my remarks on JVlonge’s differential Equation to all Conics.f 
1 liavo already incidentally poinictl oiitj tlie easiest method of deriving 
the diilcrcntial e(]uatiuu of all parabolas from the integral equation of 
the curve, viz.^ the parabola being given by 

aa;* + %hxy + ht/ + 2//a? + 2/y + c = 0, 

'where A* = ab, 

■wo have, by solving for y, 

l,j = -{1,x+f, ± {2(7^/'-ls-)« + (f»_6c)}“^ 

which may bo written 

y = Pjp + Q i 4" > 

( d 

-jA , leads to 
R8 


(7*5 - * 


wheno 


BO that 


4 Uu + S)» 

/(7*(/\ - 5 , 

1 7^1 =7flp+?n, 


which is equivalent to the developed form 

^ ^ _ /£VY_o 

do!^ dsii* \dx^) * 

and this is tho differential equation to be geometrically iiitcrpreied. It 




* For a full analysis of this paper, boo F. A. S. B. 1888, pp. 15G-157. 
t P. A. S. B. 1888, p. 86, foolnote. 

X J. A. S. B. 1887, vol. Ivi, part ii, p. 136 ; P. A. S. B. 1887, pp. 186-186, 
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Booms not wholly unnecessary to point out that what wo are required to 
do is simply the discovery of a property of tho pamhola, leading to a 
geometrical quantity which, while adequately represented by tho above 
difTorential expression, vanishes at every point of oveiy parabola. As* 
the interpretation I propose to give, follow^ directly from tho properties 
of tho osculating conic of any curve, I will begin with a brief account 
of Transon’s Theory of Aborrancy as expounded in his original memoir.* 

§ 2. Trau so It's Theory of Ahrmincij. 

Consider tho conic of closest contact at any point P of a given 
curve ; if NP l)e the normal to tho conic at P, and O its centre, tho lino 
OP is (jailed tho axis of aberrancy, tho point O the centre of aberrancy, 
and the angle JsOP tho angle of aberrancy, vhy this is tho angle which 
measures the deviation of the curve from tho circular form. Again, 
from the closely analogous case of tho circle of curvatui'c, wo may 
borrow a very useful term and call the lengtli OP, which joins P with 
the centre of aberrancy, the radius of nherrancy ; and tlio reciprocal of 
this radius may convouienti}’' bo termed the index of nberrnncy.f Simi- 
larly, the l(3cus of the centre of abciunncy as P ti*avels along tho given 
curve, may not ho inaj)propriat(dy termed tho iibcrraney curve, Jleforo 
proceeding to o])tain analytical expressions for tlicsc geometrical quanti- 
ties in connection with the osculating conic, we shall first prove tho 
following lemma : 

IE 8 bo tho angle between tho central diameter and tho normal at 
any point of a conic, p llic radius of curvature, p' the radius of curvatnro 
at tho ccnTCspomling point of the ovolute, we have 

. Si 

tan 0 = - - . 

3p 

Let C bo tho eentro of tho conic, and P tho given point on tho 
perimeter ; p tho perpend ieular from the centre on tho tangent at P ; r 
the central radius vector CP ; u tho iioriiial VN as limited by the axis 
major ; w the angle which tho normal PN makes with tho axis major, 
and 8 the angle CPN, Tlieii, wo have tho well-known relations 
p=z r cos 8 

cos* <i> -h sin* u) = a® (1 — r* sin* w) 

* Sechcrchi^s sur la Covrlmrc <les Lnjnes et des Surfaces, Jtniruid de Mafheintilo/ncs, 
{LiouvUle) T‘'r See., 1. A'l (18 H), pp. ]yi-‘208. For a wry whort iiotico <»f tlio sulijcct 
by Prof. Cnyloy, boo SuUnou’a ILUjhcr Plane ffui-rv.'., ]>. ;J0S (Kd. 1879). 

+ In the oaao of tlio circlo of cnrvjiliiro, tlio very oxpreasivo phrase “ index of 
curvature, ” which is tho reeiproesd of tlio radius of curvature, has been now abridged 
into the Ringlo short term ‘•curvature;” but whether anyrhiiig Juis boon gainec' by 
1 no changu is doubtful. 
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1 




“ -\/i- 


e' siu (i> 


II once 


and 


Tvlicnco 


V _ 
” cos 8 


fl 1 — <j* .sill® (u 
COS 8 

Z;® cos 8 


sin (a> — 8) n 

bill <0 r a® 1 — e® siu* t 


tan 8 = 


0 ® sin <0 cos to) 


1 — e® sin® to) 

Now, it is well-known that tlio clcnncut of arc of tlio ellipse is given by 

Z,® t7to> 


ils = - 


whence 

which give 
llciice, finally, 


^ (1 — e* sin* to) “ 

h* 1 


ds 
do} a 

^ t/p 3?j* c® sin <0 COSO) 
d«,~ a (1 _ e* siu* o.)5 ' 


p’ _ 3e* sin to c os to 
P 


I — t?* sill* to) 


tan 8=1—, 

,ip 


and thus the formula is scoii to bo true for a central conic. To establish 
the property for a parabola, wo notice tliattlio centre being now at infinity, 
the angle at any point P between the normal and the central radius 
vector ns the angle between the normal and the diameter, wliicli is e<{iial 
to the angle which the normal makes with the princiiial axis ; hence, 
wo have 

8 = to). 

But the intrinsic equation of the parabola is well-known to be given by 

fht __ 2a 
»7o) cos*‘^iu * 

where 4a is the latiis- rectum. Hence, 

2a 
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— = 3 tan CD, 

P 

which gives the retpiivcd rornuila 

tan S = J . 

3 p 

Tlio above formula in the case of a central conic follow.s alno from 
the properties of conjugate diameters, if rj bo the semi-diainotoi* 
conjugate to r, wo have 

= ab 
r,® 


Hence 

and 


^ ab‘ 

rdr+ = 0 


dp_3r,“r7/*i rdf' 

(h ab ds ab ds 


^ 'la 

jp \dff 


= 3 tail S, 


since 

^ — sin 8, - = cos 8. 


(U ’ r 

Therefore 



3 (Is H p ’ 

as before. 



AVo now pi* 0 (!ccd to e\'prcs.s the elements of the osculating conic iu 
terms of the diffcroniial co-cdicicnts. For this j)urpo.sc, we reimirk that 


P = 


!'+e)’F (S)‘ 


t7.«» 




reduces tlic equation 


ds _ ds dx 
^ f/<i) dx (/o> 


to 


(7(0 

dx 


d^U 

dx^ 


(7*7 

d7^ 




and wo have also 
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* {‘-(syp 


dx 


/^y 

\dx*/ 


^ /ifiA*- fi 4- 

iix\dai^/ 1^ \dx/ J dx^t* 


Hence, get 


8 _ 1 £ _ i ^ 

3 p Sp dia 

± 

- 1 

3p du> 

dx 


dx 


p^dyts 

■(sy ' 


tan 8 = p — 


Using Pj r to denote tlio first, second and third diiTcrcntial co-offieion<s 
of y with respect to x^ wo have the formula forthoa?iglc of aberranej’^ in 
the now familiar form 

(1 d- p») r 
3ya 

It is easy to verify this formula when the equation of tho conic is 
given in form 

a»^b* 

for the coordinates of any point being a cos b sin the equation of 
the central radius vector is 

ay cos ^ sin 

and the normal is 

’ " ” _ =a*~h* 

COS <p sill f ’ 

BO that tho angle between these two lines is given by 

, 

tan 8 = r— sm f cos f. 

ab 

Again, from the equation of tho curve we have 

b X b ^ ^ 

« = — i = cot 9. 

a ^ a 

ab h 

2 =- 


(a* — »•)* 
3abx 


tt* sin^ 

37) cos ^ 
siu^* 
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which give 


r ^ 
32* “ 
1 + 1 )* = 


a sin ♦ cos f 
h * 
a*8in*^+ 


P- 


o*sin*^ 
(1-f p*)r o> — Ifi 


so that 




ah 


sin ^ cos f 


tan8=p-^i|^. 

which is the fonnula to be verified. 

Next, to calculate the radius of aberranoy R, lot doi the angle 
between two consecutive normals, and clf the angle between two conse- 
cutive axes of aberrancy ; then, wo have clearly 

(1(0 = d}ff + (IS, 

Again, consider the triangle formed by two consecutive radii of aber- 
rancy and the clement of arc of the given curve ; then, wc have 

R ds 


smQ-s) 


And, similarly, from the triangle formed by two consecutive normals and 
the element of arc of the given curve, we get 
ds =£ pd(o, 

whence 


But from the ecj^uation 


_ r7ci> 

R = p cos o . — . 
' d^lf 




wc have 


scc*S . — = 

dio o 


«[V _ / ^\* 
1 l/ui* V./../ 


or substituting for 8, we get 

dS 


d(o 




= 3. 


dto* 


- 

\d(o/ 


(s)* 

d8 


Heuce 
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Therefore, from 

-wo have easily the relation 


+ (;£) 


R = p cos 5 . , 




We can now, without much difficulty, change the variables, and 
thus obtain an expression for R in terms of sf and j/. Thus, as wc have 
already seen 


P = 




S = — y-’ j3j>2*-r (! + ,>*) 


d<a __ q 
da? 1 + p* * 


whence 


Hence, we have 

+3 2X1* j^32»3* — r (1 + y*)J 

and 

d®p _ d / dp \ ^ dx d^ /dp\ 
dfiP *” dfo \d<i> / do) dx \dci) / 

_a 

Hence, by actual calculation, wo find that 

V + g)*= (1 + ,^) - + v] 
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Therefore, finally, we got 

%* I r* + — Sj*)* I 

{Hqs — 5r*)* 

Hence, it is evident that if I bo the indux of iiberraiiey, that is to say, 
the reciprocal of the radius of aberrancy, wo have 


m = 


I =: 


Sqs^ 5ra 


3(/ I r* -f {rp — ■ 


(/; is hardly necessary to point out that, as these fornrnhn hold when the 
oi’igin is aiiywhci*e, thoj’ are true wdien the origin is taken to be the 
given point on tlio curve wlxosc osculating conic wo si.ro considering. 

If wo tjiko the tangent and normal at tlio given p<»int as tiie axes 
of X and y respectively, we may easily obtain expressions for the coi»r- 
diiiates of tlio centre of aberrancy, viz.^ we have 
X = It sill 8, Y = R cos 8, 

and from the relation 

(1 + ;>») r 


tan o = p — 


3./ 


wo get 


sm 6 = 


3p7* - r(l + p*) 

\/l + p* I r* 4 (rp - 3f/J* I - 

co«8= •’''* 

V'l + y.* I r> + (rp - S-/j j ' 

llciico, the coordinate axo.s being the tangent and nonual at any point 
of a given curve, the values of the coordinates of the centre of aberrancy 
at that point arc given by 

a./ j .ip'/* -r (I + p»J i 

X = 

x/l + P* (:{.y» - 5.8) 

!)./8 

•%/ 1 + p ® — 5 /®) 

If the coordinate axes, instead of being the tangent and normal at 
the given point, are such that the axis of x makes an angle 9 with the 
tangent, we have 


Y = 


tan 9 = 


f/jt' 


= “ i*. 


sin 9 = 


-V 


\/l 




V^l +i.» 
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and the new coordinates of the centre of aberrancy are given by the two 
expressions 

- X Bin fl + Y COB g = i g' ~ . 

Sqe — 6r* 

We, therefore, finally infer that if a curve bo referred to rectangular 
axes drawn through any origin, the co-ordinates (a, P) of tho centre of 
aberrancy at any given point (x, y) of the curve, are given in the most 
general form by tho system 

^qr 

Zqs — 6r* 

a- V- • 

^ 32* - It* 

The equation of the axis of aberrancy, in its most general form, may now 
bo at once written down, viz.<t y being the coordinates of the point on 
the curve through which the axis of aberrancy passes, and X, Y, tho 
current coordinates, we havo for tho required equation 
X — aj aff — a r 


a = flp — 


Y-y y-P pr-3(/* 

It may usefully bo noted that tho values of a, obtained above, 
lead to some interesting results, viz.^ wo have 


da 

dx 


^ - 
dx 

so that we may put 


where 


so that 


X = 


r (9q*t — 45grtf -h 40r®) 

(Sqs - 5r»)» • * 

(pr - 3/) {dqH - 45grs + 40rS) 
{Sqs - ’ 

r pr — 

{32«-6r»)»’'‘ ” (32*- 6r»)» ’ 
T s 92*^ — 452rs + 40r*, 


T = 0 

is Mongo’s differential equation to all conics.f It is clear from these 
two expressions that if the given curve is a conic, we have 


* Of. J)ablin Exainination Papers, 1876, p. 152, Ques. 6, by Prof. M. Roberto, 
t Cfi'>Dnblin Examiaatipu Papers, 1880, p. 361, Qaes. 5, by Prof. M. Roberto. 
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T = 0, 

which shows that a and are both independent of x, as is, indeed, 
geometrically evident, since the osculating conic of a given conic being 
the curve itself, the centre of aboiTancy is a fixed point, viz., the centrd 
of the given conic. Similarly, if 

X = 00 , fb = 00 , 

wo must have 

3</« — 5?^ = 0, 

which shews that the given curve is a parabola, and, then the centre 
of aberrancy has its coordinates infinite, viz.^ the centre of aberrancy 
is the centre of the parabola which is, of course, at infinity. Wo may 
also easily find tho values of 

da dp 


viz., we have 


where 


da ^ da dx ^ 1 rp 

dy "" dx dy 'p dx ' * 

flp _ X. _ 

dy "" dx dy -p dx ^ * 


x. = A = 


= -r = 


p {3ys — 5/*)* * 
pr — 


P P (’^2*' 5^*)* * 

and, these results shew that when, as before, 

T = 0, 

the centre of abermney is independent of y, and, when 
h = ^ yPi = ^ > 

it is at infinity. 

The directions of tho principal axes of the osculating conic are also 
easily determined, for the conic being 

ax^ + '2hxy + by* + 2gx + 2/y + c = 0, 
if 0 be the angle of inclination of tho axis major to the axis of x, we have 


tan 26 = 


a’-b 


But, I have elsewhere* calculated the values of the constants on tho 
right hand side in teimis of the differential co-cflicieiits, viz., we liavo 


y = ^, 


where 


- = r,» - £L 

ft * r,* 


• F. A. S. B. 1888, pp. 82— 8:S. 
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U V 

~ i » ^ " “T? » 

9q^ 9q ® 

W 

^ — Y » 

U =z 37 # — 6/** , V = Sqs — 4r* , 

W = 37*r - pV. 

T„ = 9q^ - 6p7*r + (p* + 1) V 

lIoTice, substituting, wc got 

tan 26 = 

<*2* ‘*3* 

2 V W 

W* + 97* U - Va 
2 (37»r - pY) 

97^ — 67J7*r + — 1) V 

2W 

“ T,-2V 

The lengths of the axes of the conic of closest contact may also be 
easily calculated, viz.^ the conic being 

ax^ + 2/i.^j// + hy^ + 2gx 4 2/y 4 <? = 0, 
and o- the length of either axis, wo have the well-known equation 
^ . A (g 4 6) _a _ A 

(7t* - «6)» {Jfi - itb)i ~ ® 

where A is the discriminant. Now I have alrcadyt shewn that 

^ (7.* - nh)^ 


Therefore, wo have 


A (rt -j- &) _ a 4 6 

(Atrteji - ,1 




i /£l 
‘ V «,* 


C3* (1 + - 


Similarly 


• Cf. Dublin Examination PaporB, 1876, p. 162, Quoa. 6, by Prof. M. ItoboftH. 
t P. A.7(i. B. 1888, p. 80. t P. A. B, B. 1888, p. 88. 
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A* 1 _ 720r/ 

(h* - ab)^ " ' 

Therefore, the equation for the lengths of ihf^ axes reduces to 
^ Lja U 

where Tq = 0 is the differential equation of all equilateral hyperbolas, 
and U = 0 of all parabolas. 

If the i*oots of this equation bo cti* o-j,*, the area of the conic is 


a result I have obtained before.* 

We may similarly consider the osculating parabola and the osculat- 
ing equilateral hyperbola at any point (x, y) of a given curve. Thus, if 
ajj* + 2hxy + hy^ + %jx + 2/// + c = 0 

where 

= ah 

bo the osculating parabola, and m its principal ]>ai‘ametor, we can easily 
calculate m in terms of the differential coefllcicnta from the formula 
m _ / - g»/^ . 

2 “ (o + WJ 

For, solving for y* we havo 

y = Pas + Q + -v/21U + B • 


Hence, as usual, 


so that 


i> = -J, g = -{ 

M-h T, ■ /»-&« 


jf> = P + 


pr — = 


(2H.C + 11)2 
- Hg 

(2tl* + 

3JI» 

(2H^ + B)-J 


(2H»- + B)4 


• I*. A. S. B. 1888, II. 84. 
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y* + (2)y — 3^*)* = 


whence 


But since 


9H» (1 + P*) 
(2Ha? + B)6 


-H 


I r» + (p- - 3a»)* I ^ 27(1 + P*)^ ’ 

„ hf-lg fi^/a-gni/h 

“““S' 3 — 

h \/ a 


P=-T = 


WO have from 


the relation 


and, therefore 


m 

2 


- /V^ a — gs/h ^ 

(a + h)i 

- 

(1 + P*)* 


549S 

^ r* -4" (p*" — %*)* I “ 
which is accordingly the formula sought. 

Again, let us investigate the coordinates of tho centre of an equi- 
lateral hyperbola osculating a curve at a given point. In the first place, 
we know that in an equilateral hyperbola tho projection of the radius of 
curvature at any point on tho central radius vector, is equal to that 
radius vector ; for, if R be the radius vector, 8 the angle between the 
normal and ^ho radius vector, p the radius of curvature, and a tho senii- 
axis-transverse, we can easily show that 

_ R» , a* 

p _ ^ , COB 8 _ ^ , 


whence 

R == — p cos 8 . 

Hence, if an equilateral hyperbola osculates a curve at a given point, 
in the first instance take the tangent and normal at that point as the 
axes of ic and y respectively ; then, expressions for the coordinates of the 
centre are easily obtained, viz., 

XsRsinS, Y = R cos 8 , 

v.here R is tho distance of the centre from the origin, and 8 the angle 
bctsJben tho central radius vector and normal, so that 
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JR (1 + 

cos S ^ q 

But the equilateral hyperbola being a conic, we have from the preceding 
investigation 

tan8=i, 

whence 

s _ - r (1 + );«) 


sin S = 


cos S = 


1 + '/•* + {rji} — I 


\/ 1 + + {rp — I - 

Therefore we see that the distance of the centre of tlic osculating equi- 
lateral hyperbola from the given point (which is the origin) is furnished 

i>y 

R = jrJzJl± 

, 2 _j- ». 3^2^2 I 2 

lienee, the coordinate axes being the tangent and nornnil af any 
point of a given curve, the vnlues of the coordinates of the centre »>f tlie 
osculating e<piilateral hyperbola at that ])oint are given by 

3? v/r+T* I r (1 + ^,8) _ I 

^ “ r* + (<J) - 

Y - V^l + f** 

+ (rp — 

If the coordinate axes, inste.ad of being the tangemt and normal at. the 
given point-, are siieh that the axis of x makes the angle 9. with the Uwi- 
geiit, we have 

tan 0 ^ P = »- 


— p * 

etJii u — 7 - ■ ■ •- , COS 0 = — . . - , 

\/\ -h >>» V 1 + 

and the new coordinate.s of the centre of the oseul.it iiig equilateral liyijer- 
bola are given by tlie two expressions 

X cos + Y sin S = "rl* 

/•» + (ly - J,/*/ 

_V •./? I Yrn .fl 3-/(1 -t- />»)(/;. -V) 

X Bill e + Y COS ^ 

We tlicrefore, liiially infer tliat if a curve be referred to rectangular 
43 


X cos ^ Y sin 0 = 


— X sill ^ + Y cos 9 = 
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axes dmwn through any origin, the cooi*diDaie 8 (f, yy) of the coni re of 
the osculating cquilaieml hyperbola at any given point (^, y) of the 
curve, are given in the most general form by the system 

f + r^) 

_ . 3'i (1 + y*) (i»- - 37»)» 

^ J !•* -f {^rji — 37*)* 

The ecpiaiion of the line joining the centre of the osculating equi- 
lateral hyperbola with the given point on the curve is at once -written 
down in its most general form, viz.^ .r, y being the coordinates of the 
point and X, Y the current coordinates, we have for the required e({uu- 
tioii 


X - .r 




Y ^ y ^ y-y jjr - 37 * * 

whicl) show’s that the centre of the oscuiating eqnilatoral hypcrl)ola is f»n 
the axis of aberrancy, as is also goonieli-ically evident. From the above 
values of y, it can he shown after some reductions that 


— X T 




where 


, _ 971- - (1 + iJi) 

Ao - -J p- » 

I + {rp — 37*)* j “ 
r (1 ]i^) (<'17^ — pr) — Opq^ 

h*) — I 'i i 9 

I f* + (i 7 ? - 37s*)?' I 

Tq = 97* — Gpq^r + (1 + p'^) (^qs — 4 r-) , 

BO that To = 0 is the dilTereutiul equation of all equilateral hyperbolas. 


j § 3. Onmictric. Tnlrrj^rctation. 

Tt is now cxtrt'iiicly easy to give the true geometric intci'prointioii 
of the dilfcreiitial c(piation of all ])aiul)()la8 ; For we have shewn above 
that the index of aberrancy is given by tlie formula 

I^ry« — 

37 ^ + (jr}} — 37 *)* J “ 

and the differential equation of all parabolas is 

Sqs - 5r* = 0. 

Hence, wo conclude that the I’cqiiircd geometric interpretation is the 
property that the index of aberrancy vanishes at every jJoint of every para* 
holc^ 
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§ 4. MvieAlaneous Theorems, 

The (lilforcniial ex])ressioii 

Sqs - r,/ », 

the vanisliinjy of wTiicli wo find to be the difforontial equation of all 
panibolas, may appropriately bo taken to roprcBfiut the spoeies of I ho 
conic of closest contact at any point of a given curve. For, from tho 
equation 

aac* + 21ixy + + 2rjx + 2fij + c = 0, 


wo have 
whero 


= Pjc + Q ±^Av* + 2 II. 1 ; + B , 


P-_± Q-_Z 

U ' ^ ~ b ' 

. ,, hj-hg ^_p-hc 

/<* > “ - /> ’ - i,i 


whonoo wo lifivo, as osnal 

. .r// 




= !/ = ± 


AB - TI8 




.3 (All -112) (A^. -h Jl) 

r = + ^ , 

(Ax2 + + B)-* 

3 (,VU - Tl*) [ 1 (Ax- + U)* - (AB - IP) \ 

•’ = ± ? ^ • 

(AP + 2H.e + B)- 

Therefore, by actual calculation, wc got 

\K\ (AH - 112)2 


,5v2 _ 


3i/.’# = 


(Ax^ + lillu; i- 15/ ’ 
so Unit it is clear that tlio differential expression 

0/’2 — 

is of tho same sign .as 

A and /fi — ah. 

tfoiico, w'o liavo the theorem Ihat at any point of a curve, tlio conic of 
livc-poiiitic-couluct is an ellipse, iiyperhola, or parabola, according as 
r /'/^</\* <P;/ I^‘'/ 

*’ V'/'V ” " 

is negative, ])Ositivo, or zero.* 

Since wo have proved that the radius of aberrancy is given by the 
form u la 


* See Uuhliii Exiiuii nation I’sipcrs, IST-", p. -79, Qiie<. 4, by l*rof. 
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and afl, moreover, in every paribhola, the recipi*ocal of R vanisbes, tho 
differential equation of all parabolas in terms of p and co is 

To integrate tliis, put 


whence 


P ^ 0 


d- = „.+ 0, 


which gives 
BO that 

and 


ilia = 


%ln 


+ 9 » 
w r= 3 tan (ci> + 7i-) , 

j iulo) ss 3 tan (ft) + k) clu> 

= 3 log 7n sec (ft) + 7e) , 


/ 


'uilia 


p = c ■ = m® .see® (ft) + 7i) , 

which, therefore, is tho relation between p and ft) in every parabola, lead- 
ing at once I to the iutnusic equation 

8 = sec® (ft) + 7c) dta , 

and, if tho origin be suitably chosen, we may put ^ = 0, so that wo 
have the well-known result 

. r €7 o) 

« = . 

J CUS'W 

147^ May, 1888. 


• Bee also P. A. S. B. 1888, p. 84, footnote. 
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XIII . — New or liUle hiovm Indiun Rliyncliota . — Jiif E. T. Atkinson, B.A. 

[Uocoivod May 15tli, 1888;— Read Juno 6tli, 1888.] 

(With Plate XV.) 

CORMOSCAUTA NIOROFASCIATA, 11 . sp., PI. XV, loWCL* left hand figuro. 

Orange yellow : two broad trausverso bands on each tegmen, the 
one before, the other in the niiddlo, black ; apex of tegniina finely reti- 
culated blackish : pectus (except the hilerul margins), and fine margin of 
the base of the Regimiiits of the abdomen abov'o and boncJith, black ; feet 
yellow-ochrcons : wings fuscous hyaline. Long, 15 : exp. teg. 3t> mill. 

Ilab. Mungphn (Sikkim). Through some misconception tho 
figures in Plato XV. have not been numbered. 

COSMOSOARTA TAPROBANEXSTS, 11. Sp. 

Above black : face, broad median longitudinal band on vertex, a 
regularly undulating transverse line aemss tho middle of the pronotum, 
antcro-latoral margins of the proiiotum, basal third of each t(?gnieji, and 
a transverse lino at base of apical 1 bird which is slightly interrupted 
towards the posterior margin, also the scnlellum and the genitalia in 9 , 
red: the rod basal third <jf the tegmina contains two obliipic iiTcgular 
bauds, the basal fornioil by three black s])Ots of whidi the largest is at 
tho costal margin, and tho second eom prising 3-1. irregular black spots, 
of which the largest is at the posterior mare in : abilomeii al)o\e reddish, 
a broad black iraiisverso baud at llie base, interrupted by the .sciitelliiTn, 
which lias a small lonml black dot in the middle of tho disc ; apical half 
cf ahdomcn fuscous ; beneath and feet, red ; i)eclus and a row of Rpot.s 
on each sido of the ventral sogmeiits, black. Long, 9 : exp. teg. 21 mill 

Ilab. Puiidalo^'a (Ceylon) : from Air. E. K. Cirecii. 


CosMOSCARTA LNDATA, Walker. 

J. A. R. R. pt. ii, p. 10 (1885). 

Viir. tripuncUita u., Tl. XV, upper left, hand figuiv. 

■ ■ - afininn. 

The ordinary forms of this species have the markings on the teg- 
mina broadly suffused with reddish-testaceous, and vary chiefly in tho 
depth of the ci*oceous bund on the thorax, and in liaviug the apical band 
on tho tegmina continuous or fonned of three spots. I liave since 
received two specimens which I regard as varieties of this species, 
though at first sight appearing to be distinct. 
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a : — ^Var. affinis, in wliicli tlio rufous- testaceous bands at tlio base 
and in the middle are rudiiood to iiarraw’ lines, and the apical baud to 
three somewhat distant spots arranged in a triangle. Long, 11 : exp 
teg. 30 mill. 

h ; — Var. tripunctala, mihi, in which the basal and median bands on 
the tegniina arc ontircdy absent and the three apical sx)ots are small 
and semi-oval and arranged triangularly : base of wings not rufoscent. 
Long, 12 : exp. teg. 30 mill. 

Uab. Var. a, Dibrugarli (Assam) ; Var. ft, Dam-Dim (Bhutin 
Dual's) . 


Cos^lOSCAUTA OCTOrUNCTATA, Am. Sn Serv. 

PI. XV, lower right hand figure. 

Cci'cnpist octopunefafUf ][isl. Nui. Tna. Ucm., p. 659, i. 10, f. fi (1813) : Walkor 
List TJoni., lii, p. OoO (1851). 

Ccycopis dorsalht Walker ( («•. 6. 2.), J. Linn. 3. Zool. x, p. 283 (1807). 

Costnoscarta octopandaln^ TJnllcr, Cist. Knt. i, p. 202 (1874). 

A very distinct species: omngo-yellow : five black spots on eaeli 
tegmen of which two before, and two behind, the middle, the fifth on 
the posterior margin about tbo middle, and which, when the tegmina arc 
closed, becomes coiiflaoiit with the simihir spot on the other tegmen, so as 
to make both appear one : there is sometimes another black spot before 
the reticulated part on tlie costal margin : pectus, except tbo latonvl 
margins, and base of the segments of tho abdomen above and boneatb, 
black: antero-lafcral bordci'S of tbo pronotain much amplilied and llat- 
teiiod out at the margin. Long, 17 : exp. teg. 42 mill. 

Uitlierto only known from Java and Sumatra, now found at Mung- 
pbu in Sikkim. A second example has tlip thorax more amplified, shiii- 
iug, and only eight black spots on the tegmina. 

CoPMOSCARTA GREENT, II. sp. 

Head and eyes deep black, tbo head yellow-pilose : ocelli ycllowisb 
with red reflections : proiiotum sordid orange-yellow, pilose, with two 
small impressions near tlio anterior margi.i, darker ; mctanotiim black, 
margined ochreous : tegmina black, basal foiirtli of the posterior margin, 
basal third of the costal margin and therefrom a transverso band pro- 
ceeding flomowhai ol)lif|ucly towards the posterior streak and almost 
meeting it, also three spots arranged in a triangle in the apical third, and 
of whicli tho cordiform apical is largest, red : wings scmihyaliiio, basal 
third reddish orange, rest fuscous ; abdomen above black, with a narrow 
transverse basal band, roddisli-ochroous : pectus, venter and feet black ; 
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ventor with a rcddish-ochrcous band towards the base ; last tibiao some- 
times sordid yelloAV. Jjong 10 : exp. teg. 20 mill. 

Hub. Piiiulaloya (Ceylon): Mr. E. E. Greon. Allied to G, undata^ 
Walker, from which it diU'ers in coloration and the smaller size- 

COSMOSCARTA XIGHA, 11. Sp. 

Body and feet deej) black; abdomen and ventor deep mein Hie 
bluish-black, shining: tegiiiina brownish b hick ; wings fuscous. Lung, 
12 : exp. teg. 34 mill. 

Hub. Sikkim. 


COSMOSCARTA Ll-RIDA, n. sp. 

Head, pronoinni, pectus and feet, also band along basal two-lhirds 
of costal margin of tcgniina, lurid : abdomen above and beneath black, 
with a bronzy tinge ; tcgniiua (except the costal limbus), luteons : wings 
fuscous-hyaline. Long, 15 : exp. teg. 3G mill. 

Hab. Singapore. 

COSMOSCARTA SIKKIMIIXMS, 11 . sp. 

Erons and feel fuscous : veiiex and tliorax black, densely yellow 
])iloso, the latter with a bainl along the antciior margin, narrow antei-ior 
lateral limbus and posterioidy, sordid fuscous : tcgniina Mack, a short 
basal streak briefly produced along c^'stal and ]>o>tcrioi’ margins, a irans- 
verso band at the base and apex of the middle third, and llu* apical lim- 
bus indistinctly, red : wings fuscous-ln^alinc, red at the base and foj* a 
short distance along the anterior margin : ahdomun piir]i]ish-hlack, 
shining, with a deep castaneous, narrow, basal, tiunsvcrsc streak, Long, 
14 : o\p. leg. 33 mill. 

liab. Sikkim. 


CoSMOsCARTA MlXOlf, 11. Sp. 

Head and thora.x metallic l)liii.sh-black, shiniiiir, the latter finely 
impressly punctnivd : base ami ajicx of abdomen reddish, a broad tran.s- 
verso median baud, brownish-black : tcgniiua blackish with a basal streak 
giving otf .a sliort sub-cost al branch and two transvei*se hands, one at 
the base and the other at the apex of the middle third, red : wings 
fuscoiis-hyalino : foot brown : posterior coxa* and femora ofu'ii more or 
loss croccoiia or reddish. A small speeios, allied to the C’. dccisa, Walker, 
group. Long, 7 exp. teg. 21 mill. 

Hab. Sikkim : Dam Dim (Bhutitu Duars). t 



336 E. T. Atkinson — New or little known Indian Bhyncbota. [No. 4, 

COSMOSCARTA DECiSA, Walker (PI. XV i npper right hand figure). 

A local variety of this species, described in Journal Pt. II, p. 9 
(188fi), is figured here from Dam Dim in the Bhutan Duars. 

CAliLITKTTTX AFPINIS, n. Sp. 

Black Avith a greenish tinge : head beneath, scutellum, anal seg- 
ment of abdomen above and hcncath, tegmina and feet, tostaceous-red : 
apex of tegmina Avith a narrow black limbus : wings fuscoiis-hyalino : 
abdomen above and bciioatli (except tho red anal segment), and the 
pectus, black Long, 0: OA'p. teg. 23 mill. Differs from G. produc.taj 
Stdl, in the colour of the abdomen and seutellum and its larger size. 

Ilab. Pundaloya (Ceylon) : Mr. E. E. Gi'con. G. melanockra, StSl, 
has been procured in Sikkim. 

Genus litAon eijota, Biirm. 

J. A. R. IJ. pi. IT, p. 23 (1885) ; p. 190 (1880). 

I have already noticed four species of this genus, a fiftli (M. piujbu 
nata, Stal) has been described from N. Australia, and a sixth (.If. gnlti- 
gora) by Professor Westwood from Ceylon (I'rans. Eat. Soo., p. 329, 
188G). I have had one spocimen fiom Negpur, but too niijcU mutilated 
for description, also several specimens of tho larvso from »Sikkim, and of 
tho carious tubular liomo formed by thc.so insects in the larval state, I 
have procured several spocimons on tho common jujube (Zizgphiin) in 
Calcutta. These tubes aro serpuliform and resemble tlie letter J without 
the traiisvci'se bar at the top ; the foot, too, is curved over to embrace tliu 
twig on which they re.st, and tho length varies from half to two-thirds 
of an inch. 

Professor Westwood’s paper contains an intorcsting account of tho 
formal ion of this tube by Mr. S. Gi*cen of Colombo, tho substance of 
which I ibproduco hero. Mr. Green Avrites : — Tho larva resides in a tube 
Avhich is fixed on a twig or leaf-stalk of tho Suriya tulip-tree (Adansonia 
digitata) on the cud of the bi’anches, and appears to be commenced and 
finished by tho insect whilst in tho larval state. The newly hatched 
larva is a little tiny creature of an orangt colour in tho midst of a spot 
of froth in Avhich it moves about and, in this state, commences to form 
the tube. When the foundations have once been laid, tho larva, in a 
horizontal position, encloses, with a wall, a space sufiicient to contain itself 
ill a perpendicular position, with its head downwards. It is then soon 
continually working its anus against and round about tho insido of tho 
tube near its orifice, at intervals, both day and night ; the anus discharges 
a 4 jlcar water-like fluid which falls drop by drop from tho tube. Tho 
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insect has a life of some weeks in the larval state and never shows itself 
outside the tube until it. is ready to assume tlio perfect state. Tlien the 
pupa comes out tail first, and takes up a position on the top of the tnbe 
(transversely like the letter T) and in the middle of the bubbles. In 
about ten minutes it completely cxtricatfis itself from its old skin and 
the curved liorn on its tliorax scorns to uncurl. 

Tho d* appcar.s to be considerably smallor and of a darker colour. 
The full sized larva-tubes arc about liaU an inch long and about a 
lino in diameter. They are about the thickness of writing-paper, of a 
dirty whitish colour, with tho snrfaco finely transversely wrinkled. 
Tho basal portion is dilated and curved so as partially to clasp the twig 
on which it is fixed. In this manner the bottom of tho lube is closed 
and, as the insect re.sides in it with tho head downwards, Mr. Westwood 
remarks: “1 do not understand how it can obtain nourishment from 
the plant through iis delicate rostrum, unless it occasionally emerges 
From its abode Avhicli, of course, is stationary.” Tho iinmatnro insect 
fliffcrs from the imago in the a.snal manner, having tho wings only visible 
in a nidimeutal condition in the pupa state, in which the only appearance 
of tho largo curved dorsal horn is scon in a very small dorsal protuberance 
in the middle of the hind part of the thomx. 

Mr. Westwood observes that the water expelled by these insects is 
of tho same nature as the * cnckoo-spit * of tlie English y1/j//rop\om 
nutriaf being the (hi id excrement of the larva, eonsksting of tho juices of 
tho plant oil which it subsisted, and which, being discharged, with very 
little alteration in its mil are, drop by drop, from tho anus of tho insect, 
forms an accnmnlated moistened mass whieli keeps the body of the insect, 
ill a moist condition until it is ready to assiiino tlio perfect stfilo. The 
insect does no injury to the tree or to the branch on which it fci*ds. 

Mr. f. liiitLo (ill Proc. Liini. S<)C. N. S. Walo.s, i.\, p. llOt, 188.")) 
describes tlio occurrence of similar larva-cases in Australia. He shows 
that tlieso cases contain tlireu-foiirths of carbonale of lime, some being 
belicuidal and otlicrs conical, resembling some fossil and recent Scrpiilip. 
Tho conical arc usually found on Uiicahj/tfits, tlio opening turned up- 
wards and the larva being placcal iu it with the liead downwards, lii 
the lioliooidal shells, tho insect lies horizontally for the greatest part 
of its larval life. In both insfciiices, it follows that tho larva jirescnts 
iis tail to the opening, instead of its head. It introduces its rostrum 
through a loiigitiidinal slit into the hark of tlic stem on which the case 
is fixed [blit in the cases before me I have not been able io discover tho 
slit] and emits at intervals from its anus a drop of clear water at the 
entrance of tho shell. 

Specimens of the Ceylon and Tiidiiiii tubes are deposited il^vMio 
Indian Museum. 

U 
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Tiiamnotkttix nioro-picta, Stal, Ofvors. K. V. A, Foih. p, 740 (1870). 

9 . Yellow- vii'escent, smooth, sliining : with llio face, anterior snb- 
iiiiprcsscd, transverse line on the vertex, an tenor margin of the prono- 
tuiii, scntellary and commissural margins of the clavus, a spot before the 
middle extended to the claval suture and there acutely produced hind- 
wards, and third apical part of corium, pectus, abdomen, greatest part of 
the femora, anterior tibim and the tai’si, black : the last tibiuo at the source 
of the spines spotted bl.'ick : ventral incisures ilavcscent. Closely allied 
to T. hijjuncinta, Fabr. (J. il. S. B. Pt. II, p. ill, 1885), differs in having 
the liead shorter, moi*o obtuse, anteriorly obtusely rounded, and in the 
marking. Head as broad as tho thorax, but somewhat shorter; vertex 
a little longer in the middle than at tho eyes, hardly twice as broad ns 
tho eyes, anteriorly' within the margin tmusvcrscly sub-iiupresscd. Long, 
5 ; broad, l-J mill. 

This species was described by Stnl from the Philippines. It has 
siiico been procured from Borneo, Sumati'a, Ceylon (mihi) and various 
parts of India (mihi) and will easily be recognised ns one of the small 
green insects that suddenly appear towards tho end of tho rains (Septem- 
ber usually) in Calcutta. During tho few days that they occur they may 
be found at night in considerable heaps beneath the lamps in the public 
streets, and they disappear as abruptly ns they come. T. hipniiduta^ 
Fabr , n])peurs at the same time. M. Lothierry of Lille has been good 
enough to identify this s])Ccios for mo. 

Fulgora connectens, Atkinson (PI. XV ; middle figure and head to loft.) 

This beautiful species has already been described by mo (J. Pt. I], 
]i, 130, 1885), and I am now enabled to give a figure drawn by Babu 
B. L. Dus. (Type in Indian Museum.) 

i 

Fulgora amplectens, Atkinson (PI. XV ; lower middle figure and head.) 

This species has also been described (1. c. p. 133) and tho figure lias 
been drawn by the same artist. (Type in Indian Museum.) 

Fulgora andamanensis, Distant. (PI. XV : upper middle figure and 
head to left). 

This species has been described (1. c. p. 135} and the present figure 
represents the interesting variety fi’om tho Nicobar islands referred to 
in tbe description already given (1. c. p. 136). There is little doubt that 
n^this genus, tho shape and size of tho cephalic process must, in many 
cases, be looked to for specific characters rather than the markings on 
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tlio tegmina, and for this reason a side view of the ccplialic process in 
these throe spocios is f^iven. (Variety in Indian Museum.) 

J.A. S. 13. Pt. II, p. 200, 1885.— Pyrop« nobilis Westw., includes 
Pyrops servility, Spinola (A. S. E. P. viii, p. 237, t. 2, f. 1, 1839) from, 
Java. I have soon a specimen of the former from Malacca which diifors 
ill no respect from Spinola's description and figui*o, except pcrluips in 
tlio lighter colour of tho thorax and ccidialic process, and this diiforenco 
may bo duo to tho action of pi*esoi*vatiYos. P. javanensis, Dist. has also 
been procured from Singapore. 

Pdlydiotya affix is, n. sp. 

Frons, vertex and thomx, dark tawny : abdomen above sanguineous, 
apical half above and beneath more ochreuus and with blackish pahilu'S ; 
a white irised black dot on each side of the anterior sogmonta : tcgmina 
bluish-vircsccnt from the base nearly to tho middle, the bluish colour 
nioro distinctly rcoii beneath ; In-ownish towcards the apex, veins brown ; 
■wings Vermillion at the base, thence soiuihyalino, veins brown : venter 
and I’eot dark tawny; first tibia? darker ; la.st tibhv 4-spinosc ; tegniina 
nearly eqiially broad throughout, scarcely am plitie<l towards the apex. 
Ijoiig, 19 ; exjj. teg., •tH mill. 

Jlab. »Sikkiiii. 

Mj:.SSKNA Si.Nl'ATA, u, sp. 

Frons tawny, levigate, shining, Avith a blacki.sh liuibiia at the vertex 
marked by two roAVS of very minute j'ellow-brown dots : vertex and 
pro- and meso-iiotiim darker, witli several ij*rcgiihir, minute, black doU : 
metauotnm and the abdomen above and iiie.sostctliium sanguineous, a])ex 
of abdomen and the genitalia coA'cred Avitli a Avliite ilocculcnt substance : 
tcgmina Avith a broad reddish patch reaching tho posterior margin 
fur two- thirds the length from the base, and the costal margin for 
one- third, marked by numerous, irrregular, traiisA'erso black streaks, 
and bounded, towai’ds tho apex, by a nebulous interrupted band of brown 
marks, bctAvccu Avliich and the apex is a bi'oadish tmnsvei’se patch and 
some small spots, brown and black ; apical pirt sciiii-hyaliiic ch).se1y 
reticulated, veins brown : Avings Avliitc, scmi-bynlino, with a fus(*oiis 
patch along the anterior niargin becoming broudor and darker from the 
biiso to about two- thirds the length Avhere it abrnjitly ceases ; also thi*ce 
largo black spots towards the ajiex ainl between them and the apical 
margin some rainiito black dots : tii*st feiiiorti (except the apex inter- 
nally) and tho intormediato pair of feet, tawny : first reinoi’a at tlic.npex 
intonially and last pair of foot dark brown, first tibijc thickly spottodXUrk 
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browu : venter iviih trans verso Jbands and marginal row of black. 

Frons vci^ broad, broader than the pronoinm which ia about as 
long as the vertex : head prominulous before tho eyes which are spiiiose 
beneath: tegmina slightly sinuate on the costal margin behind the 
middle, apical margin anteriorly broadly rounded, posteriorly SUb- 
quadrato, posterior margin somewhat straight : first femora gradually 
amplified from base to apex ; first tibia) dilated throughout, last tibim 
0-Bi)iiiosc. Long, 15 : exp. teg., 46 mill. 

Hab. Trivandrum (S. India) : Mr. H. Ferguson.; May. 

Messena burhanica, n. sp. 

Frons, vertex and thorax dark reddish-tawny : eyes darker, spiiiosc 
beneath ; antcijn 89 truncate with a mther long filiform process at the 
apex : abdomen above sordid ochrcoiis, basal third darker : tegmina 
with tho basal fourth tawny, varied virescent and with a quadrate, black 
spot on tho disc, apical three-fourths whitish, veins tawny, an irregular 
black patch near the commissure, and an irregular row of somewhat 
quadrate black spots and dots closo to tho apical margin of which tho 
largest is on tho posterior margin ; wings with tlirce largo, oblong, 
transverse black spots towards tho apex : abdomen beneath reddish 
tawny, the margin tinted orange : first femora and intermediate pair of 
feet, blackish- brown. Closely allied to M. pnUnrom, Hope, dilTcrs in tho 
markings on tho tcgmiiiu which arc also not so broad, and in the colour 
of tho abdomen. Long with anal appendages, 17 ; exp. teg., 50 mill. 

Hab. Palono (Burma) ; Captain Bingham (August). 

CeBYSIA VIRIDVLA, n. sp. 

Head and thorax above light gi*ccn, in faded specimens, sordid 
yellow): tegmina light green ; wings milky-white, immaculate : aiiical 
half of antonme, eyes, two small lines on tegmina, one oblique in the 
middle towards tho posterior margin, the other smaller, straight, at the 
beginning of tho apical fonrth and nearer tho anterior margin, also a 
vory narrow apical limbus reaching also to one-third of the posterior 
margin, deep black: abdomen covered with a white flocculent sub- 
stance : feet greenish-yellow, tarsi black. Body long, 17 : exp. teg. 
49 mill. 

Hab. Puna (Bombay) : type in'Iiidian Museum. 

Tho type of tho Genus Gerynia (J. Pt. II, p. 64, 1885) is FUUa alhata^ 
St&I, already desciibed (J. 1. c. p. 73) and of which I liavo recently 
procured specimens of tho white and pale green vanciics from Malacca, 
the first lino of the descnptiou of that species for ‘within,’ read 
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‘ with.* In tho description of Fhrmnnia (J. 1. o., p. Cl) for ‘ thorax 
concealed’ in lino 2, road ^concealed by thorax.’ The chief points of 
diJTeronce between the two f^enora are that in Cerynia, tho first joint of 
tho autennoo is scarcely shorter than the second and the membrane of 
tho costa is narrowed at tho base ; whilst in Phromnia, tho second joint 
of the antennas is twice, or scarcely twice, us long as tho first and tho 
costal membrane is equally broad thiTnighont. Those are apparently 
small diiTercnces on which to found goncm, but tho result scorns natural 
and the genera at .present may be allowed to stand separate. 

J. A. S. 11. Pt. IT, p. 52 (1885) : — Uicania obsenra^ Fabr., is the 
typo of Stal’s genus Mindura (1. c. p. C2) of which I have seen a speci- 
men, locality unknown. 

ClfiNESTRA AFFIMS, 11 . sp. 

Body subsordid yellow : irons higlily carinate on tho sides, with a 
black lino running parallel to each of the lateral ridges ; eyes black ; 
nntciLiiso black, second joint longer than the first : pronotum with two 
median longitudinal black lines ; mosouotnm anteriorly with a lateral 
sagittate mark and two longitudinal lines on tho anterior portion of the 
disc, black, its posterior margin with four small ciincaio black spots : 
abdomen spotted and streaked black : femora more or less sordid yellow, 
tibim and tarsi black, tegmina rounded at tho apex, bluish-brown, spotted 
and clouded with white farinose matter above, beneath brown with a 
slight bluish tinge ; the very narrow costal limbus to two-thirds the length, 
and thence broadening into a band which turns inwards to nearly tho 
disc, sordid whitish ; this band is barely traceable above through the 
fariuosc covering : wings ample, semiliyaline fuscous, veins of a deeper 
colour. In C. eircidata^ Guerin, tho tegmina are yollow-whitisli with 
black bands ; in G. wafiitijia, Walker, they are of a rosy colour, and in 
O. aurora, Guerin, they are sub-orange and the wings are white. Long, 
body 9-10 ; with teg. closed, 10 ; exp. teg., 35 mill. 

Hab. Singapore. 

BKAeini'LAT^S OAKOfilNA:, 11 . sp. 

Brassy-black, sliiiiiiig : anicniite ochraceons, finely pilose, a])ical 
halves of last three joints more or less blackish- brown : anterior half of 
eyes yellowish- white, posterior part with a roseate lingo : head above 
with six yellow spots arnuigcd in a semiciixslo : very fino anterior and 
lateral (anteriorly double) margiiis of prouotuni, also laici-al and pos- 
terior margins of sen Lellum, reddish yellow : pectas aii<l venter, bhxek, 
tlio latter with a yellow baud along tlic margin and proeeodiiig theren' m 
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to the disc on each side, eleven long yellow rays, an irrcgtilar largo 
blackish-brown spot at the junction of tho anterior part of the base of 
each ray with the marginal yellow band and partly on both, also a small 
I'ound black dot on each alternate ray, towards tho has© ; logs ochm- 
ceous-yollow, thickly and finely spotted brown, especially tho femora : 
one of tho largest species of this genus liithorto recorded. Long, 10 : 
greatest breadth of abdomen, 8 mill. 

Hab. Mungphu (Sikkim) : 3,800 feet. 

BrACHYPLATYS NIGER, n. sp. 

Above and beneath sbitung black : femora and tibiic with a brown- 
ish tinge, posterior tarsi sordid ochraccous ; eyes bright light yellow ; 
parts about tho rostrum in repose sordid yellow. Long, 8 : broad, 6 
mill. 

Hab. Malacca. 


CoJ’TOSOMA imUNNEA, 11. sp. 

Deep castaneous-brown, Bliining: jnga, spot in middle of froiis, 
anterior margin ot* tho pronotum (intornipted in tho middle), lateral 
margins of the same (inclosing anteriorly a longitudinal deep-brown 
streak), laleml and postcj-ior margins of the seutellnm, genitalia for tlio 
most part, ventral limbus and fect,Kabsordid yellow-oelunceous i tylus,two 
iniiisverse streaks before tJie transverse impression on pronotum, lateral 
angles slightly, also two spots towards the base of the Hentellum more 
deeply reddish: ocelli bright red: eyes deep brown : pectus and venter 
darker : anterior margin of pronotnm.slightly roiiexed. Long, 3* mill. 

Hab. Pnndaloya (Ceylon) : Mr. K. E. Cirecii. 


CorTOSONA MINIMA, n. sp. 

Brassy-black, shining: juga, lateral margins of pronotum (in- 
closing* anteriorly a longitudinal brow i streak), lateral and posterior 
margins of seutellnm, two small round siiots on each side towards tho 
anterior margin of tho pronotum, and a spot on each postenor lateral 
angle, also a larger transverse spot at each side of tho base of tho sen- 
tellum, and the legs, yellow : venter brassy-block, margin of each seg- 
ment with an oblong longitudinal yellow patch iiielusing in the middle 
a longitudinal brown streak : one of tho smallest species of this genus 
recorded. Long, 1 3 mill. 

Hab. Pundaloya (Ceylon) : Mr. E. E. Green. 
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OOPTOSOMi. NAZIBiB, n. sp. 

AIjovo ami bcncaili, brassy-black, sbining : jiifya, lateral inarppns of 
tlio prouulum (inclosing anteriorly a black longitudinal streak), lateral 
arid posterior niargiua of ecutcllunij also a spot on cadi Bido towards the 
Ijjise, ventral limbus, and the legs, yellowish : eyes castancous. Long, 3 
mill. 

Hah. Nazira (Assam) ; Mungphu (Sikkim^ ; Mr. R. Pantling. 

ClIRYSOCORIS SIMPLEX, n. sp. 

Light mctallic-grcen, shining, turning into purplish after death ; 
traces of the light colour remaining on the tyliis, posterior part of pro- 
notum and posterior part of the scutclluni, but varying much : a small 
tivansvcrse, oval, elevated space on each side of tho pro not uni towards 
tho anterior margin ; anterior and antcro-lateral margins slightly sin- 
uato, extreme edge veiy slightly reflexed ; posterior lateral angles very 
slightly obtusely prominulous ; posterior margin almost straightly trun- 
cate : scutellum-with tlirec small round black sjiots on each side, some- 
times obsolete : rostrum and antennu) brownish black : coxte yellowish ; 
feniom and tibia? metallic-green varied with purplish ; tarsi brovrnish* 
black, ochraccous pilose : pectus golden-grceu with rod reflections, turn- 
ing to purplisli: venter yellow, a larger subconical basal patch and 
anoflier similar at the apex, black ; two rows of lateral black 8])ots, one 
subinarginul, fortned of round spots, the other inwards, forinod of 
triangular spots, between tho rows a baud, and tho exti*emo margin and 
apex, mctallic-grcen turning into purplish : sometimes tho basal ami 
ajncal black patches on the venter arc so approached that the diseal 
yellow is reduced to a small transverse baud. Long, 11-13 mill. 

Hab. Kotagiri (Nilgiris) ; April ; Mr. Henderson. 

CuUYSOCOKIS NILGIKIEN&TS, n. Sp. 

When alive, above and pectus bright greenish-golden with red 
reflections which turns into deep purplish after death : antenna? and 
rostrum black ; eyes deep brown ; head golden with a median longitu- 
dinal line chalyheous-groeii : proiiotum with eleven black spots, three 
Binall, tmiisverso, sub-quadrate, close to tho anterior margin ; three 
rounded, arranged triangularly towards each lateial angle, and two 
elongate, linear, in tho middle of the posterior portion of tho disc : scntel- 
lum with eight spots, of which ono median longitudinal near the base, 
threo ovate transverse on each side, and one rounded snbapieal : pectus 
entirely golden and metallic green with scattered rod reflections : disc ')f 
venter pale yellow, shining ; extromo margin purplish-red, bordered in- 
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wardly by a broad golden greenish band wliicli has a round black spot 
in the middle of each segment next the external purplish-rod margin, and, 
inwardly, a triangular black patch, the base of which rests on the base of 
each segment ; these spots often coalesce to form an oblong black trans- 
verse patch with metallic-green reflections : base and apex of the venter 
with a black patch ; anus golden : femora cinnabar, apices and tibino 
externally motallic-blnc, shining; tarsi black. Very close to 0. margin 
nellus, Westwd., but longer, stouter, and varying in markings beneath. 
Long, 16 mill. 

Hab. Conoor (April). 

COMPASTKS MINOR, n. sp. 

Above oclimceous, very closely imprcssly punctured brownish-black, 
somewhat closer on the lateral angles of the proiioturn : beneath lighter 
ochmccous very sparingly punctured brown on the venter: juga longer 
than the tyins, not approached in front thereof : antennaj black, last joint 
pilose, with basal half ochraccous, apical half brown: rosttum ochra- 
ccous, last joint brown, reaching the last coxm : proiiotum niodemtely 
declined forwards, with tw'o oval, transverse, outlined ixiddisli-bi-owii 
marks towards the anterior margin ; lateral angles produced, somewhat 
obtusely rounded at tin apex : membmne brown, tranR])aront ; logs 
orliraceous, femora streaked or spotted brown, granulated ; tibitu finely 
spinose. Long, 12 : breadth angles pi*on., 6 mill. 

Hab. Chakrata (Jauusar-Jlawar, N. W. Provinces). 

SaSTUAGALA AFFIXIS, n. sp. 

SinfitrajaJii unvjuUata Am. & Serv. fnec. Don.) TTist. Nat. Ins. ITrin., p. l.'SS 
18 W)? 

Amyot & Scrvillc’s description docs not agree with Donovan's 
flgure and appeal's to mo to belong to the following species received 
from Madras. * Yellowish greenisli-tcstaceoas, puiiciiii'ed coarsely and 
densely above : lateral angles of pronotum produced in short subnciiie 
spines black, and the lino between them more or less black : scutollum 
black, with a broad ovate transverse reddish ochraccous spot in the mid- 
dle : apex of corium with a black linear 0-sha])ed spot, open towards tlio 
external margin ; membrane transparent, nearly tlic colour of tlie beme- 
lytra : disc and apex of tlic abdomen black, reddish towai^s the sides 
and on the genitalia ; the lateral limbus pale groeuisn-testaceonH : 
beneath paler ycllow-grocnish with a roddish tinge on the disc of the 
basal half of the venter : feet palo greenish-yellow : antenme dull ocli- 
rcous-testaceous. Long 8} ; exp. ang. prou. 4 mill. 

Hab. Utakamand, Kotagiri (7000 feet) ; April : Mr. Henderson. 
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MoNONYZ INDICUS, n. sp. 

Ochracoons-brunncous : Lead and prouotum irregularly tubcrculate ; 
lateral margins of the pronotum much roundly dilated, the dilated part 
semitransparent : scutcllum subconvex^ with a tubercle at each basah 
angle and at the apex : licmolytra with a few darker streaks here and 
tliere, and somo semiacute small spinous tubercles on Die coriaceous 
part ; membrane concolorous : conuexivum with tho posterior margin 
of each segment, black : coxm and femora yellow -testaceous ; iibio3 and 
tarsi dark brown inclined to black. Long, 10 ; abd. broad, 7 mill. 

Hab. Sikkim : rather common. 
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XIV. — The Butterflies of the Nilgiri District, South India, — By O, F. 

Hamphox, B. a., Coll. Exon. Oxon. Communicated by The Supebin- 

TENDEMT OF THE INDIAN MusEUM. 

[Boceivod Sopt. 10th ; — Read Nov. 7th, 1888.] 

The Nilgiris form the south-western extremity of the Eastern Ghats, 
which branch o£E from the Western Ghdts north of the Pal^hat Gap, the 
only gap in the groat range of mountains which run paiullcl with the 
west coast of India from Cape Comorin to Bombay. Zoologically, tho 
Nilgiri Jlistrict forms the north-eastern oxti'emity of tho Ceylonese sub- 
cli vision of the Oriental region — ^thc sub- region extending northward 
along tho Western Ghats to Bombay — , and its fauna and flora is essen- 
tially of a Ceylonese type, largely mingled with the wide-spread forms 
of tho plains of India. 

Tlie district is a wedge-shaped triangle with a base of (about twenty- 
five miles resting on Malabar, its apex, forty miles off, pointing north- 
east towards Madras. 

On tho west, the Malabar boundary runs along the slopes of the 
Nilgins at an elevation of three to six thousand feet; on the other sides, 
tho district takes in a narrow strip of tho plains fix)tn three to ten miles 
wide, bounded on tho north by the Moyar River, on tho other side of 
which lies Mysore and tho Wynad, and on tho south by the Bowani 
River, beyond which is the Coimbatoj’o district. These rivers join at the 
north-eastern apex of the Nilgiris to flow lator on into the Cauvery. 

For zoological ijurposes the district falls naturally into four divi- 
sions : — 

(1.) Tho plateau, with a gepcral elov.ation of six thousand foot, 
though the i*ounded hills and peaks ran up much higlKjr, some to nearly 
nine; thousand feet. Innumerable valleys, each with its swamp and 
stream, cut up tho surface of the plateau. Tho land is clothed with 
short grass, and in evciy position sheltered from tho wind are p«atclics 
of forest from one to several liundi'cd acres in extent. Tho fauna and 
flora of this division has a large remnant of Palu;arctic genera and 
species, though tho forms have mostly become sufllciontly differentiated 
to form distinct specie.!. 

(2.) The slopes of tho hills, clothed with forest and long lemon- 
grass, and ranging in elevation from lOOU ft. to 6000 ft. on the southern 
slopes, and from 3000 ft. — the elevation of the Mysore plateau — to 6,500 
ft. on the northern slopes. To this division most of the peculiar forms 
belong, and it is by far tho richest in species. 

(3.) The strips of cultivated laud at the base of the hills, with an 
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elevaiion of 1000 ft. on tho southern siclo and 3000 ft. on the northern, 
and a fauna similar to that of tlio plains of India. 

(4.) Tlio tract of low-country forest witliin tho nortli-wostorn 
boundary, with a fauna like that of tho jungles of the Wynad and Mysore, 
which He just heyonil. 

Compared with most parts of Peninsular India, the district is very 
rich ill butterilios, especially the slopes of tho hills from two to five 
thousand feet in elevation. The following list will bo found to bo 
nearly complete, and I do not expect tliat more than about twenty 
species will be added to it. 

The only regular Kights of butterflies arc those before the two mon- 
soons, one fmm west to east at tho end of May and beginning of ifiiue 
before the south-west monsoon, and one from east to west at the end 
of September and beginning of October before tlie north-cast monsoon. 

Most of the species have four broods, two in the dry-season and two 
in the wet-soason ; but some species have only the two wet-season 
broods, as Mr. Doherty has observed in other parts of India. Seasonal 
dimorphi.sm is iMtlior diflicult to study on ilio Nilgiris, owing to tho 
fact that the western and north- we.sti*rn slopes got heavy rain during 
the south-west monsoon and hardly any during tho north-east; while 
the eastern and south-eastern slopes have their wot sensoii during the 
north-east monsoon and get little of tho south-west ; and, consoipiontly, 
tho wet- and dry-scasoii broods arc some threo mouths later in appearing 
on tho southern and eastern slopes than on tho western and iiorthorn. 
find the two forms got iiiuvli mingled in tho interiiuuliato dist.ricts, which 
partially got both monsoons. 

Family NY.MIM£AbIl)/lh 
Subfamily Fuim.U’.in.k, Moore. 

Group Itimuaiua, AFooro. 

1. HeSTTA MAl.AB.MUCA, ^[oorc. 

3000 — 4000 ft. Foiiml only on the western slojies, tlie species being 
confined to the region of heavy m infall. 

2. TIR^7^TALA f.niMAOE, Cifamoi*. 

3. TlltUMAliA SKITE.VTUIONIS, Jlutlei*. 

4. Limnas cniiYSiri’Us, Linnoms. 

I have no specimen i liter iiiediato between Tj, clinjstipjwx L,alnp~ 
poideSf Moore. 

f>. Salatitra (iKNUTTA, Cmmor. 

0. Parantica AfJLKA, Cramor. 

7. CaDUOA NILGIUIKNSIS, Moorc. 

Common throughout the district. 
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Gi-oup Euplieina, Moore. 

8. Pad EMMA eollari, Felder. 

Two males at 3,500 ft. elevation on tho northern slopes, and three 
pairs at 500 ft. on the western slopes. 

9. Grastia core, Cramer. 

10. Narmada coreoides, Moore. 

Found with C. core and not uncommon in spring and autumn at all 
elevations. 


Subfamily Sattrieji:. 

11. Mtcalesis (Virapa) anakias, Ilewitson. 

3000 — 5000 ft. In heavy forest ; not common. 

12. MyCALKSIS (OuSOXRIJilXA) MANDATA, Moore. 

Form mandosaf Butler. 

3000 ft. Common in tho jungles at the northern base of the hills 
and throughout tlie Wynad and Mysore forests. Tho wet-season form 
mandata is found from June to Sci>tembor, when its place is taken by 
tho diy-season form mandosa, 

13. Mycalesis (Calysisme) perseus, Fabricius. 

Form blasiuSf Fabricius, 

„ suhfasciata^ Moore. 

The wet-8ea.son form bhisius on tho Nilgiris has tlio ocellus on the 
upporside of the forewing ns large as in M, miveus, 

14. Mycalesis (Calysisme) mtxecs, Liunteus. 

Form jiojh’/ia, Cramer. 

„ indistansy Moore. 

,, visa la, Moore. 

15. Mycalicsls (Telixoa) adolphei, Guerin. 

5((()0 — GOOD ft. Confined to forest on tho edges of the platcnu. 
This species has only the two wet-season broods in May and August. 
The allied species, M, oculus, Marshall, is found on tho Anaymalai hills 
south of the Palghut Gap. 

16. Mycalesis (NissAxnA) junonia, Butler. 

2000 — 3000 ft. Coniiiied to tho southern and western slopes, where 
it is common in heavy forest. 

17. Letue europa, Fabricius. 

3000 — 5000 ft. Bather rare. 

18. Letqe todara, Moore. 

3000 — 5000 ft. Common in the low-country jungles and on the 
slopes of tho hills. A slight geographical variety of L, drypntis, Hewitson, 
t'ke male of which species is slightly darker, tho female with the white 
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band on tho npporsido of the forewing rather narrower than in L, 
todara, 

19. Lethe NBELanERUiENSia, Guerin. 

2000 — 7000 ft. Common throughout tho district. 

20. Yi’THIMA BAr.DCS, Fabriciiis. 

Form marshallii, Butler. 

21. Ypthima striata, n. sp. 

Habitat: southern slopes of tho Nilgiris, 2000—4000 ft. 

fJxPANSK : Lr) inches. 

Wet-scason form, 

DESCRiPTfOSiT : Male. Upperstde, hoih uniform dark brown. 

Forewing with a distinct bipupillcd black ocellus outlined with yellowish- 
brown. Ilindwing with two ocelli faintly pupilled and with yellow iris, 
situated between tho median ncryulos. Underside, both wings W'hito with 
numerous distinct brown stria3. Fore wing with one bipupilled ocellus 
larger and brighter than on the uppersidc ; crossed by two brown fascia), 
one submarginal, one discal, nearly meeting at tho hinder angle. Hind wing 
with a double ocellus on a short brown fascia near the apex, and three 
linearly disposed towards the anal angle, tho one nearest il. bipupillcd, 
these threo ocelli situated on a brown fascia, and all the ocelli large and 
distinct ; a fascia crossing tho wing beyond tho cell from tho costa to 
tho inner margin, and a less distinct one near the base of the wing. 
Female ; only differs in being rather larger and paler than the male. 
Male; with no tract' of tho patch of dense scales on the uppersidc of 
the fore wing, 

Dry-seasotiform, 

Male. UrrEiisiDB, forewing with a slight patch of dense scales on 
tho median nervuro ; wdth a i'cry small and indistinct ocellus. Under- 
side, both wings with the fascia) indistinct and tho stria) smaller and 
denser. Ilindicing, with tho ocelli much smaller than in tho wet-season 
form, the double ocellus near the apc.x soparaied into two ocelli, tho 
upper one minute, and tho bipupillcd ocellus near the anal angle forming 
a double ocellus. Female. Upperside, forewing differs from the male 
in having a largo and distinct black bipupilled ocellus with yellow’ iris. 
Underside, both wings with the fa.sciio more prominent, but not as 
much so as iii the wet-season form. 

The wet-season form occurs commonly at .ahoiit 3000 ft. on the 
southern slopes of tho Nilgiris in August, and the dry-season form in 
December and January. 

On August 25th of this year — one in w'hicli there has been hardly 
any rain on that side of the lulls — I took at 5(J0() fi. a single male with no 
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trace of the patch of dense scales on the forowing, ^hich also had no 
trace of an ocellus : the underside darker — the colour of Y. Tnahratta, 
Moore — , the fascioo of both wings indistinct as in the dry-season form, 
the ocelli on tho underside of the hindwing oven smaller and more 
separated. 

The disposition of the ocelli and general appearance of the two forms 
is the same, as also that of tho single male above described, and I bolievo 
them to constitute one species, which I suspect to be the one mentioned 
as Y. singala from Kumnon and Y. thora from Ganjam by Mr. Dohorty, 
J. A. S. U., 188G, Vol. LV, Part IF, No. II, p. 120. Tho species is 
allied to, but quite distinct from, Y, singala and Y. thora y which I 
suspect are two forms of one species. 

22. Yptiiima mahratta, Moore. 

3500 ft. The northern slopes, rare. 

23. Ypthima niTEBNERi, Kirby. 

3000 — 4000 ft. Tho northern slopes, common. 

24. Ypthima ceylontca, Howitson. 

2000 — 4000 ft. The southern slopes, where it hikes tho place of 
Y, Jmehneri of the northern slopes. 

25. Yptuima CHENUi, Guerin. • 

5000 — 8000 ft. Common on rocky hill sides. It lias four broods 
with scarcely any difference in tho ucellation. Also foiuid of larger 
size on the Anaymalai Hills south of the Palghat Gap Hying with 
Y. ypthivwides, 

2G. Yptjuma tabeTiLA, Marshall. 

Common at the north-west corner of tho Nilgiris on tho Wj'iiad 
boundary. 

27. ZiPfETES SAiTis, TIewitson. ’ 

2000—3000 ft. Not uncommon on the western slopes. A brood 
emergilis at tho end of September. 

28. Melanitis asvva, Moore. 

Form tambray Moore. 

3000 — 4000 ft. Common on tho lower slopes flying round trees at 
dusk. The former with the nearly stmiglit outer margin to tho fore wing 
is the wet-season form appearing in June, the latter with the falcated 
forewing taking its place in December. The wet-season form varies much 
in the prominence of tho ocelli of tho undci'sidc ; tho dry-season form 
sometimes has the upperside immaculate, sometimes with one or more 
white Bubapical spots on the fore wing. 

29. Melanitis be la, Moore. 

One specimen from tho southern slopes is tho only Nilgiri record 
this species. 
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30. Melanites leda, Linneeus. 

Form ismcnoj Cramer. 

On the Nilgiris the specimens of the wet<scason form, M. leda^ 
mostly have the fulvous markings of M. ismche, the dry-season form, on 
the iipporaido. 

31. MeLAXITTS ACUT.EATA, 11 . sp. 

Ha nil AT : Nilgiris N. slopes and Mysore forests, 3000 ft. 

Expanse : 3'1 inches. 


Dry-season form. 

Desceiption : II^Iale. Upperside, both uniform dark brown. 

Forewing with the outer margin very strongly falcated 4 a largo black 
spot between the second and third median nervules, in the interspace 
above it another black spot with an indistinct whitish one on its outer 
edge, between this uppermost black spot and the costa a dusky ferru- 
ginous patch. Ilinihaing with three sharp-pointed angulations on tho 
outer margin, two small white spots between the median nervules, and 
one between the upper median and lower discoidal nervules. Under- 
side, both wings feri*ugiuous-brown, suffused with grey and ochreons 
near the base and costa of forewing and in some specimens mottled 
with black patches. Forewing with a brown fascia outside the coll 
from tho costa to near tho hinder angle. Himlwing with a fascia 
outside the coll from the costa to the abdominal margin ; some speci- 
mens with a series of small white submarginal spots varying in number. 
Female, llather smaller than the male. Upperside, / orcwiat/ with two 
white subapical spots. Underside, both wings more variegated and tho 
ocellation more distinct. 

form. 

DiJTei’s only in having tho outer margin of the forewing nearly 
stmight and the fcjiTuginous subapical patch more obscure. 

This species is tho South Indian representative of M. ziteneusy being 
slightly smaller than that species and wdth the subapical fci’ruginous 
patch obscure. Described from six males and one female of the dry- 
season brood and two males of tho wet-season brood. 


Subfamily Klymnunj!:. 


32. Fly M MAS caudata, Butler. 

1000 ft. Bamboo jungle at the foot of tho southern and western 
slopes, rare. 

Subfamily" Morph in a-:. 

33. Discophora lepida, IMoorc. 

One female scon on the western slopes in October, 1888, at 300 ft. 
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Subfamily Acb^inj:. 
34. Telchinia viOLiK, Fabricius. 


Subfamily Nymphalinas. 

35. Erc.olis merione, Cramor. 

36. Ergolis taprobana, Westwood. 

37. Ergolis ariadne, Linna3us. 

38. Byblia iLiTHYiA, Drury. 

1000 — 3000 ft. Near tanks on the plains. 

39. Euripus coNSiMiLis, Westwood. 

One specimen seen at the flower of Zaniana at the north-western 
corner of the Nilgiris, October, 1888. 

40. CuPiiA ERYMANTUis, Drury. 

3000 — 6000 ft. Common. 

Larva, palo apple-greon with branching black spines. Pupa, pale 
apple-green with three pairs of red and black frontal processes, and 
red and black frontal streaks. 

41. Atella ptialanta, Drury. 

42. Ckthosta mahratta, Moore. 

300 — 3500 ft. Common on the western slopes and a rare straggler 
throughout the rest of tho district. 

43. CYNriiiA saloma, Swinhoo. 

Both sexes common on the western slopes, rare tliroughout the rest 
of the district. 

44. lloiiANA CAM IP A, Mooro. 

3000—6000 ft. The female very rare, the male not common. 

45. ; Precis iphita, Cramer. 

46. ' .Tumor lA almana, Liunmus. 

Form asterie, Liniisdus. 

47. JuMOMTA ATLiTES, Llnnmus. 

48. JuNOMiA LEMONiAS, Linnssus. 

49. JUNOMIA HIERTA, Fabricius. 

50. JuNONTA ORiTHYiA, Linnmus. 

51. NePTIB liOKDOMlA, Stoll. 

Form plagiosa^ Mooro. 

On the lower slopes the former is tho wet-scason form, tho latter 
the dry-season, on the plateau N. plagiosa occurs throughout the year. 

52. Neptir vikaja, Moore. 

One specimen taken on the western slopes iu October 1888, at 

> ’600 ft. 
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53. Neptis varmona, Mooro. 

Form swinhoei, Butler, 

„ euTjjmenc, Butler. 

N. curywene is the dry-season form, varmona^ the wet-season, and 
N. swinhoeiy a variety of the former. Another STuall form is found, on the 
f)lateau exactly like N. astola from the N.-W. Himalayas, except that the 
ground-colour of the undorsido is pale yellow. 

54. Neitis KAMARUi'A, Moore. 

3000 — 4000 ft. A quite disstiiict speoies, larger and with the 
ground-colour of the underside a much brighter orange. 

55. Nei'Tis kallauka, Moore. 

3000-4000 ft. Karo. 

56. Neptis nandina, Mooro. 

3000 — 4000 ft. Tlie widtli of the white bands on the undi‘i*f>ldo 
in these two species varies much and, tliongh S', nandina is larger, 1 
doubt if they are distinct. 

57. Neptis opuiana, Moore, var. nUrjirica , Mooro, n. 

Descuiption : ** Allied to tJic Sikkimese X. uithiana, wings shorter. 

Uppersidi:, hath wings witli similarly disposed white mnrkings. /'’«.»/•»’- 
icing with the discal series of spots niueli larger, the lower .sp«)t of the 
middle pair l»oing cpiadrato in shape (not oblitpiely triangular ns in 
opliiana) there aro also two large spots in the lower pair instead of one. 
only as in N. nphiana. Iliad wing with the medial band and di.seal s])o(s 
broader. Undeh.side, hulk wings bright red with broad markings as 
above, and inlerveniiig outer narrow fascia?. Exi’WSi: : *2 37 inches.” 

Iklr. Mooro gives the above description as of a now specie-^, and it 
appears to bo constant in this di.strict, cxcoj)t that the colour of 1 ho under- 
siile varies, and the narrow outer fascia? of the hind wing are id ion 
ahsent, hut, as Mr. do Nicevn'Ile points out (“ Ibitlorflies of Judin,” \’ol. 
II, j). 105) that in other localities ilu? distingni.sliiiig characters are in- 
constant, it is better it shoidd rank as a variety. 3'JOO — 5UU0 ft. Not 
uncommon. 

58. Neptis jumdah, Moore. 

3000 — 5000 ft. Common. 

59. CruiaiociiROA we lata, de Nice vi lie. 

60. CiRKiiociiKOA THAIS, Fabi'icius. 

61. ClWlilTOClIltOA .SWIMIOET, Butlci*. 

3000 — 6000 ft. Commoner on the soiitliern than the nortlicrn 
slopes. 1 do uot believe in the distinctness of the above three forma ; a 
similar variety of 0. swinhoei with the inner odg«* of the discal band <!9f\ 
forewing on underside not eoiistrieted at lower discoidal and first median 
nervules occurs, and intermediate specimens arc found. 

46 
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02. IlYPOLiMNAS nOLiNA, Linnccus. 

G3. Hypolimnas misipfus, LinniDus. 

Tliroo forms of tlio fcmalo occur ** mimicking” L. chrysippus, L. 
alctppuHf and L. dorippus. 

04. Akgynkis NipnK, Linnoous. 

Confined to tlio plateau, wlicro it is very common ; much smaller 
ill size than North Indian specimens. 

05. Partiienos viukns, Moore. 

Common on tho western slopes and occurs throughout the district 
as a j’are straggler. 

CC. Moduza PiiocRis, Ciumcr. 

3000 — 4000 ft. Rare. 

C7. Atiiyma pkktus, Liima.nis. 

31,00—7000 ft. 

(1?^. Atiivma WAJirsA, Moore. 

3(j 00 — 400O It. Hare. The dry-season form is larger than Sikkim 
spreimen.s of makmi — ^not ramja — and has the markings similar, while 
tho wet-.scasoii form is smaller and has the markings on tho uppersido 
reduced to tho discal band on both wings, and on tho forewing tliroo 
indistinct spots from tho subcostal nervuro and ouo in the coll. 

GO. Atiiyma SKLEXoriiORA, Kollar. 

3000 — 5000 ft. Very mrc. I have only taken three males and 
tbreo females. Compared with Sikkim specimens the male has the upper 
spot of tho discal band, on tho forewing, smaller and rounder, tlio next 
spot of the same size, tlicn the rest of the baud on both wings nari’owcr. 

70. Am yma ixarina, Butler. 

3000 ft. Tw'o n^ales which have tho fulvous band on the upper- 
side obsolescent, also ono female on iho western slopes. 

71- iSymph^sdra nais, Forster. 

1000 — 3000 ft. In bamboo jungle. 

72. EUTHALIA EVELINA, Stoll. 

1000—4000 ft. Rare and diilicult to catch. 

73. EUTllALIA LEPIDKA, Butlcr, 

2000— COOO ft. Rave. 

74. Eutuaha GATiuuA, Moorc. 

1000—3000 ft. Rare. 

75. EtTirAiiiA LiT.ENTiNA, Cramcr. 

3000—4000 ft. Rare. 

76. Pykameis cardui, Liimmus. 

^ Confined to the plateau. 

77. Pykameis indica, Uerbst. 

^ Confined to iho plateau. 
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78. Vankssa canace, Liniijens. 

3000-7000 ft. 

Larva, or.'ingo and while in alternate segments, numerous black 
spots oil ilio oiuiige segments, black streaks on the white, seven while 
branching black-tipped spines on cjujIi omngo sogmont. Pi ta, varie- 
gated reddish-brown with frontal gold and silver spots, head produ(!cd 
and bilid. 

Dillers from the description of the early stages of F. haronica. 

70. CyuiiSTis TiiYODAMAs, Boisdiival. 

Throughout the district. The yellow form does not occur. 

80. Kalli.ma WARur, Moore. 

2000 — 4000 ft. Hare on the northern, not nneommon on the 
southern slopes. Comes freely to sugar. The prouiinence of the di^cal 
spots varies much ; rather larger .‘iiid paler than specimens from Caiiara. 

81. CiiAUAXES ATHAMAs, Drury. 

Form samalhaj Moore. 

3000—4000 ft. Common. 

82. CriARAXRS FAinrs, Fabricius. 

— 4000 ft. llarc. 

83. CiiARAXES niNA, liutler. 

3UOO — 1000 ft. Rare. The male has the basal fjilvons area much 
brighter than C. psnphoVf the female is largca* than the remah‘ •*? lh 
species *= 0. screndiba^ and has tluj apex of iho forew ing uiiich 1 1 nv 
produced, the shape of tlui whi(o baud aiul th«) black Jiin- doliiiinc its 
inner margin vai’ies Jiiucli, and on the J’orew iuLr tlic band aoiiiei inie- 
extends within the black line. 

fcainily LEMONlIDJv 

Subfamily Liimji rix k 

St. Lir.viin.\ MAi.’iMiA, ('lo<laH. 

Form rihiidj ^loorc. 

3000 — 7U0() ft Tbo Nvidfli ()f the uiarkinL-' »>tr'ch. some 

■>pf‘cipUM)S being typii*al 1j. #»/'//•, •■//»»,. since isilcjaiiiMli •■■hI ^omc L. ritiiio. 

85. liiuY rm. v i.i.i-i lA, 51oin-e 

3000 — 4UO0 ft. Karo. All the markings .nro S7iiall, and llie dis- 
coidal streak, on the i'orewing, and two spots l)»'y on d it are well separated, 
and the undersiilc is more variegattHl conipareil to Knniaen spi'cimws. 

Subfamily NEMEOUiiNr, 

80. Abisaua soffusa, Moore. 

3000 — 5000 ft. Fairly coniinon. 
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Family LYC^NID^, 

87. SrALtjrs EPirsJ, Westwood. 

2000 — 4000 ft. Coniinoiier on the soutlicrn slopes tlian tlie 
northern . 

88. NEOinTiiECOPS ZAiiMonA, llntler. 

3000 — 4000 ft. I’lm size of tlio white inarkin^s varies miicli in. 
the sevei-ftl bi-oods, hut nsiially the dry-seasou form h.as nnieh nioi o white 
on the iipporside than the wet -season form, and the black injirkiiigs of tiio 
underside arc sinullcv and fewer. 

89. Mr.arsnA TirwAiTESi, Moore. 

2000 — 4000 ft. The aciitenoss of thoforowing’ jind the size of the 
white discal patch vary sliglitly. 

90. CiMMiTis TiiKTYs, JJmry. 

loco — .‘{t)00 ft. Confined to the southern and western slopes and 
very rare. Tlie outer margin of the hindwing much rounded, llotli 
Jlie orange and W'liite forms of the female occur, 

91. Cyaniki.'^ rrsf'A, llonsfudd. 

Form litvfiiuhiloi'is, Moore. 

„ UIncea, vur. n. 

IJESCnirTiON : Male. Uppek^hde, hath wwgs with no white on the 
disc. Fe.mALE. UI’PEHSIDK, holh ivinys with the whole white disoal area 
suffused with blue more especially towards tlie huso. Unl>ei{sii>i:, holit 
wings as in the typical 0. puspa. The seasonal broods do not differ. 
Uaultat : Nilgiris southern slopes and Nidlyampathy Uills, Cochin. 

2000 — 4000 ft. The imspa form is sniul lev than ITimalayau speei- 
mens. The larcudiddris form .•igrceg Avilh Ceylon s^^ccimeiis. 

92. CYANiiii.s ALTJiDF.«<CA, Mooro. 

3000 — 7000 ft. Common. 

93. Cyanikis LiMUATUS, Moore. 

3000 — 7000 ft. ]Malo very common ; female rai’c, tlie whole disc 
buHused with blue. 

94. CyANiRis AKASA, Horsliold. 

6000 — 8000 ft. Confined to the plateau, w'hei*e it is very common, 

95. CiiiLADES LAIUS, Cramer. 

1000 — 3000 ft. Found in cultivation at the base of the hills in tho 
cold weather. 

So. ChTLADES VAIiUNANA, Moorc. 

One pair taken on the western slopes in October 1888, at 300 ft. 

97. ZizERA PUTLi, Kollar. 

1000 — 3000 ft. Found in cultivation at the base of tho hills. 

98. ZiZEUA PYGM^A, Siiellin. 

1000—7000 ft. 
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99. Zlzeka iNDiCA, Murray. 

1000—7000 ft. 

Tho black si)ots of tlio band on ibo underside of the forewing larger 
tbau in Z. sangra. 

100. ZiZEUA osiSA, Swiulioe. 

1000 — 7000 ft. Mucli paler than Z. maJia, AFalc with the dusky 
outer margin narrower. Fomalo of tlic sanic eolour — not dark as in 
Z. malm — the apex of the forewiug broadly dusky. 

101. Azams urAi.DUS, Cramer. 

1000 — 700U ft. llather rare. 

102. Azams f:I^A^TKIi^, IMooro. 

1000 — 3000 ft. Rare. 

103. Tarl'CTS I'LiNiu.s, Fabricius. 

1000—7000 ft. 

104. Ta ULCUS NAKA, Kollar. 

Form callinara, Butler. 

lOOO — 3000 ft. Specimens differ much in size ; tho spots of the 
underside are sometimes well separalcd, somctiines conjoined. 

105. Castauus ruiCJDEA, llcwit.sou. 

Form intenuqjfns^ Alooro. 

,, hujnaln^, IMoore. 

2000 — r)OU(.> ft. a. (hif'iih a is th(j wet-scasoii form, C. interrupt u.<, 
tho diy-sciisoii form, and (\ /waoz/a.*?, wliich occurs on the southern and 
western slopes, tlie dry-season form in regions of heavy iiiiii-fall. 

lOG, Castaliis kosimon, Fabrieius. 

1000—7000 ft. 

107. Castalius ETUrON, DoubleJay and Hewitson. 

2000 — 4000 ft. In the female the blue markings of the male are 
replaced by black. 

108. CA.STAnrs AXANUA, do Niccvillo. 

Common at the foot ol the Nelly a mpa thy Hills, Cochin, in Xovemher, 
1882. Ill September, I took about a dozen males and one female at 

5000 feet on tlio northern slopes of tho Nilgiris. They wore coiiliiicd to 
a few ripiaro yards and evidently belonged to one brood. I hav'c never 
scon tho species siiieo. 

109. Eyeuks EANRUASIUS, Fabviciiis. 

1000—4000 ft. 

110. JAniDEs uocuus, Cramer. 

1000—7000 fl-. 

111. LTC.EXESTnES LYCiENINA, Foldcr. 

2000—4000 ft. 

112. Naoaduba rROMiJiENS, Moore. 

2000— COOO ft. 
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113. Nacaduba MACuoPiiTiiAfiMA, Poldor, 

2000 — GOOO ft. Tho nialo of the wot-season brood is paler in colour 

than that of tho dry-season brood, and has the areas between tho discal 
bands on both wings of a dusky black colour. Tho dusky patches 
vary in extent and disposition. 

114. Nacadura viola, Mooro. 

3000 — 4000 ft. April and May. 

115. Nacadujja audates, Moore. 

1000 — 4000 ft. Tho tailed and tailless forms occur in botJj sexes 
tlironghont the year, and 1 believe them to bo distinct species. 

116. Nacaduda daxa, dc Nicevillc. 

2000^4000 ft. Coinnion. 

117. NACAnuBA iiAursoNi, dc Nicoville. 

2000 — 4000 ft. AEfilc fairly common, female nnkiiown. The wet- 
season form has dusky markings on tho underside similar to those of 
N, macrophthahncij but more vanablo in extent. 

118. CATOCiiiiysors strabo, Fabricius. 

119. CATOciiuvsnrs cxejos, Fabricius. 

Form imlahtt Kolltir. 

„ hapalina, Butler. 

120. PoLToMMAius i;(ETicrs, Linnmus. 

121. Laaiimdes JiLiANUS, Fabricius. 

Form ulvxis, Stoll. 

1000—4000 ft. Tho former tho wet -season, tho hitler the di’y-s«*npon 

form. 

122. LAnrrnr.s rtris, Godnrt. 

1000— 4000 ft. 

123. Tai.ioaoa nysrt'.s, Guerin. 

2000 — hOOO ft. Very common. 

121. CA'JAl'O.ell.nA EI.KUAN.-^, Ul llCC. 

2000 — 4000 ft. Fairly eommoii. 

125. Hoiiaoa oxyx, llcwitson. 

126. lloRAGA VIOLA, Moorc. 

2000 — 4000 ft. I liavc taken some thirty specimens of JToraija, and 
all tho dark ones (U. viola) arc males, and all tlie blue ones (7/. ouif.y) 
females, and I believe the two forms ai’o male and female of one species, 
but as in Sikkim and the Himalayas both If. onyx and IT. viola have tho 
sexes alike, — H- onyx male with secondary sexual ehai'aeters on tlio 
foiewing — the Nilgiri Fojmi would be a distinct species, but proof is 
wanting. 

127. SiTiiON INDRA, Mooro. 

2000 — 5000 ft. Very rave. 
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128. BATIfiNDA AMOK, FabiiciiiH. 

2000-4000 ft. Rare. 

129. IrAOTA TIMOIiRON, Stoll. 

1000 — 3000 ft. Tlie Hpocics, as neual, appo.ars mulcr two forni.s. 

1.30. Deudorix EriJAKHAS, Moore. 

2000—7000 ft. 

131. Vadebua ? lankaxa, Moore. 

2000 — 3000 ft. Seven iiialoE and one female on the soiitlieiMi 
slopes ill April of this year. The j^eiieric luiine should be eliangcd as 
the g(*iius of Euplndinti has priority. 

132. ZrjsJL’S cifRYSuMALLCS, Ilubncr. 

2000 ft. A single female in April of this year. 

133. Basi*a MEi.AMrus, Cramer. 

2000— VOOO ft. Rare. 

134. ViitACiiOLA ISOCRATES, Fabriciiis. 

2000 — 4000 ft. Much jailer than North Indian sjr'cinicns. 

135. Vn:AciTr,f,A tm.iise, Uewitson. 

2000 — 4000 ft. Sonic males have a patch of fulvons on the fine- 
wing, others not. 

130. Rai'ALA lazclina, JJiFooro. 

2000 — 1000 ft . Common, 

137. Rai’ai.a soiiisiACLV, Moore. 

2000 — 4000 ft. Common. 

138. IIapala DiSTOETA, do Nicevillo. 

3000 ft. Ono femalo in August of tliis year on the southern 
slopes, and eight females on the western slopes, lUUU -2.^0(J ft., in 
September, 1888. Differs from the description and figure of II. dinlin'ia 
in having the blue area on the uppcrsido of both wings more resli-ieted, 
and on the underside tlic white lines more regular and sjdit up into 
wcll-deliiied luniilcs. 

139. SriNiiASis vuLCANL's, Fabricius. 

140. Spinpasts TRiFnicATA, Moore. 

2000 — 400U ft. Not common. 

141. SnVPASIS ELTMA, Mooi’c. 

2000 — 4000 ft. Not uneommon. 

142. Spinpasis concana, Moore. 

200t> — ItfOO ft. Rather mre. 

143. Spinpasis LAZuiiARiA, IMooro. 

3000—4000 rt. Rare. 

144. Spinpasis AiixoRMTs, Moore. 

GOOO ft. A male in Mr. Moore’s eolleetion taken hy Mr. A. 
Lindsay, and a female in mine taken by Major-General rivozard, both at 
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Coonoor, aro the only known specimens of this rare and distinct species • 
As Mr. do Niccyille will doscribo the female in ** The Butterllles of 
India, ” Vol. Ill, it is unnecessary to do so here. 

145. Pbatapa clkobis, Godari. 

3000 — 6000 ft. llai'e. Niljfiri spooiniens have tlio discal band on 
the iinderBide not bounded outwardly by a white line, and the iiiarkliigs 
at the anal anp^lo obsolescent compared with North Indian specimens. 

146. Tajuria LONGINUS, Fabrlclus. 

2000-— 4000 ft. Haro. 

147. Tajuria mklastioma, do Niccvillc. 

2000 — 3000 ft. I have taken two males and two females, and on 
several occasions found wings on the ground. Tlierc is also a m:i,le in 
Mr. A. Lindsay’s collection. ^Ir. do Niccville will describe the female 
in “ The Biittcrnics of Tiidia ” Vol. Til. 

148. Chbbitra jaffka, Butler. 

About iiftcen sijccimens taken in September, 1888, on the we.stcrn 
slopes. 

149. Hipolycacna nilotrtca, Moowl 

1000 ft. Dc.scribcd from a single male laVon by "Mr. A. Lindsay, 
which is the only Nilgiri record of the spcchis, though it has since been 
taken in Ceylon. 

150. llYi’oriVC^:N'A ktolus, Fabricius. 

Three females taken on the western sloi)es in Seplembcr, 1888, at 
2,500 ft. 

151. Loxura ATYMNiis, Cramcr. 

1000—4000 ft. 

152. Loxura sdrya, Moore. . 

About ten specimens taken on the western slopes in Sc])l ember, 
1888, 4vt 300—3000 ft. 

153. Bind AHA UA srrjuivA, Ilorsfiold. 

2000 — 4000 ft. J^^iftoen males and one female this j^ear, before 
which I had not seen the species. The wct-scason form is larger and 
has tho underside darker and yellower than the dry-season form. 

154. Surrndra todara, Moore. 

2000 — 4000 ft. Common 

155. Amblypodia naradoidbs, Moore. 

Form daranUf Moore. 

2000 — 4000 ft. Fairly common on tbo southern slopes, rare on tlio 
northern. Tho variety of tho female without any blue on the uppej-side 
(A, daraiia) is rare. 

156. Satadba canarica, Moore. 

3500 ft. A single female March, 1887, on the iiortijcrn slopes. 

At least two species of Nilascra occur, which I liave seen on one or 
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two occasionB, but bconr unable to capture ; one of tbe N. centaurus group, 
tho other with the variegated underside of the N. amantca group. 

Family PAPILIONID^. 

Subfamily PiBUiNiis. 

157. Leptosia xiphia, Fabricius. 

1000—7000 ft. 

158. Tertas iiECARE, Linnaoiis. 

Form hecaheoifles, Moiiotrics. 

„ ftiitiopo, M^netrics. 

„ purrea, Moore. 

„ cxcavafa, Moore. 

„ silhelana, Wallace. 

„ uniformis, Mooro. 

„ swinhoei, 13 ii tier. 

T. silhetana, uniformis^ and sicinhoei possibly form one (list inct S]ic- 
cics. Tho forma and msi<tpe were described from the West 

Indies, and it seems scarcely probable they arc Indian. 

159. Terias lyhytura, Fabricius. 

Form drona, llorslield. 

„ rubella^ Wallace. 

„ venata, Moore. 

„ rama-j Moore. 

T. venata and rama probably form a distinct species. 

ICO. Tkrias l.eta, Boisdiival. 

161. Catopsilia CATiTiFiA, Cramcr. 

162. Catopsilia orocale, Cramer. 

These two species aix? doubtfully distinct, and tliero an* f5e\ eial 
iutorincdiatc named forms. 

163. Catopsilia gnoma, Fabricius. 

Form ilea, Fabricius. 

1(34. Catopsilia pyuantiie, Fabricius. 

Those two species agaiu arc doubtfully distinct. 0. ilea is intci- 
mediato. 

165. lx IAS PYRENE, Liuiueus. 

166. IxiAS PYRENASSA, Wallace. 

Form dharnmiUe, Butler. 

Tho former is the wot-seasoii brood, tin* latier llie dry-se;i.sini form. 

167. IxiAS MERIDIONALIS, SwillllOC. 

Form anubala, Swinhoc. 

Tho former is the dry-season hirm, the latter ibc wet-so.ason form. 
47 
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168. IxiAs AONiYERNA, Moore. 

169. Hebomoia glaucippe, Linnasus. 

170. Callosuee eucharis, Fabricius. 

Form pseudevanthe, Butler. 

The former is the dry-season form, the latter the wet-season form. 

171. Callosune etbida, Boisduval. 

Form pe'i'notatuSf Butler. 

„ puruSf Butler. 

„ hinihura, Butler. 

C. himbicra is the cold weather foimi. 

172. Callosune danje, Fabricius. 

173. Idmais amata, Fabricius. 

1000 — 3000 ft. Common. 

174. Idmais tripuncta, Butler. 

1000 ft. At tho base of the southern slopes. The genera 
Callosune and Idmais frequent the plains at the base of the Niigiris 
and only appear on the plateau as stragglers. 

175. Colias NiLAGiRiENSis, Feldcr. 

Confined to tho plateau. 

176. Htposcbitia narendra, Moore. 

2000—4000 ft. 

177. Catophaga wardi, Moore. 

178. Catophaga paulina, Cramer. 

179. Catophaga neombo, Boisduval. 

180. Catophaga galena, Folder. 

181. Catophaga lankapbra, Moore. 

2000 — 7000 ft. 0. toardi is the most distinct of tho above five 

forms. 

182. Ap^^ias vacans, Moore. 

1000 — 3000 ft. Bare. A slight, but apparently constant variety 
of A, hippoideSf differing from it in having dark markings at tho base of 
the hindwing on tho underside. 

183. Appias LiBYTHEA, Fabricms. 

1000—3000 ft. Rare. 

184. Ganoris GLiciRiA, Cramer. 

Confined to the plateau. Nilgiri specimens are darker than Hima- 
layan ones, especially on tho underside of tho hindwiiig. 

185. Huphina phryne, Fabricius. 

Form cassida^ Fabricius. 

The former is tho wot-soason, the latter tho diy-season form. 

186. Huphina zeuxippe, Cramer. 

A quite distinct species with sharper apex to the forowing, and 
more powerful flight. 
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187. HupniNA REM BA, Mooro. 

Common on the western slopes, a rare straggler thoughout the rest 
of the district. 

188. Belenois MESENTiNA, Cramor. 

Form auriginea, Butler. 

„ lordam. Walker. 

1000 — 8000 ft. B, auriginea is the wet-season, B, lordaca the 
dry-season form, and B. mesentina the wct-soason form from dry localities 
and high elevations ; it is found on the plateau. 

180. Nepheronia fraterna, Moore. 

Form ceylonica, Felder. 

1000 — 3000 ft. The former is the dry-season, the latter the wet- 
season form. 

190. Nepheronia piNGASA, Mooro. 

1000 ft. The western slopes and Malabar. A form from regions 
of heavy rain-fall. 

191. Nepheronia GiEA, Felder. 

1000 — 3000 ft. The Indian form of the Burmese N. Valeria, 

192. Delias eucoaris, Drury. 

1000—7000 ft. 


Subfamily PAPiLiONiNis. 

193. Papilio (OrnittiOPtera) minos, Cramer. 

3000—7000 ft. 

194. Papilio (Chilasa) dissimilis, Liniuniis. 

1000—4000 ft. Bare. 

196. Papilio (Chilasa) clytia, Limimus. 

1000—4000 ft. Rare. 

196. Papilio (Ciiii.asa) dravidarum, Wood-Mason. 

Common in the western slopes, rare on the northern. 

197. Papilio (Menelaioes) pandtana, Moore. 

Confined to Iho western slopes, 1000 — 3000 ft., where it is common. 

198. Papilio (Menelailes) hector, Linnoeus. 

1000—7000 ft. 

199. Papilio (Menelatdes) aristolochije, Fabricius. 

1000—7000 ft. 

200. Papilio (Orpheioes) erithonius, Cramor. 

1000—7000 ft. 

201. Papilio (Laertias) pahmon, Linnoeus. 

1000—7000 ft. The three forms of the female occur. 

202. Papilio (Charur) daksita, n. sp. 

Bapilio dakshaf Moore, MS. 
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“ Allied to 0. helcnus. Differs in its more triangular form of fore- 
wing. Hindwing with the three white (very pale yellow) patches, as 
seen on tho npperside, much wider in both sexes, the upper portion 
being twice the width of that in G. lioleniis^ and tho lower portion ex- 
tends to, and slightly crosses, the discoccllular. On tho underside, tho 
grey-speckled fascia on tho forowing is narrower, and crosses the discal 
area midway between the end of tho cell and exterior margin ; tho 
white patches on tho hindwing are of the same width as seen from 
above, and form a complete continuous band, cut evenly by tho slender 
black veins (not disconnected as they are in O, helcnits) ; tho sub- 
marginal and anal red lunules are similarly disposed, but in both sexes 
there are two small lunules between the subanal and tho white x)atch.’' 

“ Kxpanso (? 5, $ 5^ inches.” 

“ This species is to P. hclenm what P. tamilana is to P. parts*' 

1000 — 7000 ft. Common. Larva like that of P. kclenns as figured 
by Horsficld and Moore, feeds on orange, and has the power of protru- 
ding two pink horns from tho head with a delicious scent; it will 
always do this if taken up by a pair of scissors as by the beak of a bird. 

203. Papilio (Habi:&iala) criko, Fabricius. 

1000—3000 ft. 

204. Papilio (Harimala) buddha, ‘Westwood. 

Confined to tho western slopes, whore it is not uncommon. 

205. Papilio (AcniLLiDEs) tamilana, Moore. 

3000 — 7000 ft. From April to Juno. Not uncommon. 

206. Papilio (Iliades) poltmnestor, Cramer. 

2000—7000 ft. 

207. Papilio (Patuysa) nomius, Espor. 

1000 ft. One specimen. 

208. Papilio (Dalcuinia) tijredon, Felder. 

2000—7000 ft. 

209. Papilio (Dalcuinia) thermodusa, Swinhoo. 

3500 ft. Tho northern slopes, two specimens February, 1886, and 
February, 1888. 

210. Papilio (Zetides) doson, Felder. 

1000 — 6000 ft. Bather rare. 

211. Papilio (Zetides) aoamemnon, Linnicus. 

1000—7000 ft. 

212. Papilio liomedon, Moore. 

The western slopes, 2500 ft. Two specimens, Sei)tombcr, 1888. 

^ Family HESPERIIDuE. 

213. BaSamia exclamationis, Fabricius. 

3000 — 7000 ft. Tho two wet-season broods only. 
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214. CnoASPES BENJAMiNi, Ga6rin. 

ConfiDod to tho plateau. Tho two wot-Boason broods only. 

215. CnoASFES QOMATA, Mooro. 

6000 ft. Ono malo at tea blossom, October, 1887. 

216. ISMENE UELiKius, Cramor. 

3000 — GOOO ft. Common at tea blossom. The two wet-season 

broods only, July and October. 

217. Paiiata ciiromus, Cramer. 

3000—6000 ft. 

218. Pakata ALEXIS, Pabricius. 

3000—7000 ft. 

219. BijtARis SENA, Moore. 

3000 — 6000 ft. Rare. 

220. Baracus sued rrus, Mooro. 

2000—4000 ft. Common on both northern and southern slopes. 
Pour broods. 

221. Baracus septentrionts, Wood-Mason & do Nieevillo. 
2000—4000 ft. Tho southern slopes only. Common and has four 

broods. 

222. Astictopterus stellifer, Butler. 

2000—4000 ft. 

223. Astictopterus subfasciatus, Moore. 

About forty specimens taken in September, 1888, on the western 
slopes, at 500—3000 ft. 

224. Matapa aria, Moore. 

2000—6000 ft. Rare. 

225. Gangara thyrsis, Pabricius. 

2000—6000 ft. Rare. 

226. Pakxara kumara, Mooro. 

2000 — 6000 ft. Common. 

22.7. Parnaka toona, Mooro. 

Throe specimens taken in September, 18S8, on the western slopes. 

228. Parnaka nakooa, Moore. 

2000—4000 ft. Not uncommon. 

229. Parnaka bevani, Moore. 

2000— lOOO ft. 

230. Parnara bada, Mooro. 

1000-4000 ft. 

231. SuAiSTUS GREMius, Fabricius. 

1000—6000 ft. Not common. 

232. Suastus ADiTUS, Mooro. 

2500 ft. Tweiity-iive specimens taken in September, 1888, on tho 
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western slopes. Dijffers from Andaman specimens in tho spots of the 
forcwing being smaller, the underside of the hindwiiig being suffused 
on tho disc with purple. 

233. SuASTDs SUBGUISEUS, Mooro. 

3500 ft. Northern slopes, one specimen. 

234. Chapba MATHIAS, Fabricius. 

2000—6000 ft. 

235. Chapba auna, Mooro. 

2000—4000 ft. 

236. Chapba pbohinens, Moore. 

2000—4000 ft. 

237. Telicota BAMBUSiE, Moore. 

2000—6000 ft. 

238. Padkaona oaba, Kollar. 

2000 — 4000 ft. Underside greenish. 

239. Padkaona pseudomj!:sa, Moore. 

2000—4000 ft. Underside ochreous. 

240. Padkaona MassoiDES, Butler. 

2000 — 4:000 ft. Markings on underside of hindwing defined with 

black. 

241. Padkaona gola, Mooro. 

2000—4000 ft. 

Another form of Padraona occurs with tho fulvous markings occu- 
pying the greater part of the uppersido of tho forewiug. 1 do not know 
if it has been described. It is nearest to F, gola, 

242. CuPiTHA PORREA, Moorc. 

2000—4000 ft. Rare. 

243. Ampittia mako, Fabricius. 

1000 — 3000 ft. Not common. 

244. Takactroceka cobamas, Hewitson. 

Confined to the plateau, where it swarms on grass-land from Juno 
to November. 

245. Taragtboceka m^vius, Fabricius. 

3000 ft. Tho northern slopes, four specimens, July, 1888. 

246. Thanaos iNDiSTiNCTA, Mooro. 

3000. The forest below the northern slopes, from J uly to November . 

247. Halpe detdkia, Hewitson. 

2000 — 4000 ft. Bare. 

248. Halpe ceylonica, Moore. 

2000—4000 ft. Common. 

249. HApU!) siTALA, do Niceville. 

3000—5000 ft. Not common. 
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250. Halpe HONOREi, de Nicoville. 

300-4000 ft. 

251. Halpe ceuata, Hcwitsou. 

About thirty specimens taken on the western slopes in September, 

1888. 

252. ISOTEINON VIEDUTANA, MoorC. 

253. IsOTEINO!^ NlLGIItlANA, MoorC. 

254. Ikoteinon modesta, Moore. 

J. vindhiana is, I think, the dry-season form of T. nihjiriana, and 
J. inodeata^ described from a single Bpccimcu. taken by Mr. A. Lindsay, a 
variety. 

2000 — 4000 ft. L nihjiriana and L vindhiana common. I. modcsta 
I have never taken. 

255. Gomaj.ia albofasciata, Moore. 

1000-- 3000 ft. Found in cultivation on the plains, rare. 

25G. Pyugos galba, Fabricius. 

1000—8000 ft. 

257. Htauotis atuatos, Fabricius. 

2000 — 4000 ft. Not uncommon on the southern slopes, rare on 
the northern. 

258. Tagiades atticus, Fabricius. 

2000—5000 ft. 

259. Tagiades obscurus, Mabille. 

2000 — 5000 ft. Not common. 

200. Plesioneura j.eucocera, Kollar. 

2000- 5000 ft. Common. 

201. Plesioneura fusca, ii. sp. 

Habitat: Nilgiris and Shevai’oy Hills. 

Expanse: 1'7 inches. 

Description. DiiTors from P. spilothyrus in having the cilia of the 
Lindwing alternately black and white as in P. hucorcra ; the costal 
bifid spot of the discal scries, on the forewing, while, not ocliroous ; the 
underside mottled with obscure grey; the latter half of the antenna?, in 
the male, white. The two lower spots of the siibafncal series, on the 
foi owing, are often wanting, also the lowest spot of the discal scries. 
Very near to P. nigricans, do Niceville. 

2000—4000 ft. Not uncommon. 

262. Plesioneura spilothyrus, Felder. 

2500 ft. The western slopes, two specimens, September, 1888. 

203. Plesioneura ambakeesa, Mooi-e. ^ 

2000 — 6000 ft. Not uncommon on the southern slopes, rare on 
the northern. 
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2G4. Plesioneura altsos, Moore. 

3600 ft. One specimen on the northern slopes. 

265. Plesioneura restricta, Moore. 

2000— 4000 ft. Rare. 

266. Plesioneura basiflaya, do Nicuvillo. 

About twenty specimens taken in September, 1888, on the western 

slopes, at 2000 — 3000 ft. 

2G7. Udaspes folus, Cramer. 

1000 — 7000 ft. Not common. 

2G8. CoLADEKiA DAN, Fabncius. 

2000—4000 ft. 

269. COLADENIA TISSA, Moore. 

2000 — 4000 ft. Fairly common, a gcoprapliical race of 0. indrani, 

270. Abakatha RANsONNETii, Fcldcr. 

Form tayhri, de Niceville. 

The latter is the dry-season form ; spccimons occur with the ground- 
colour of every shade between pale chestnut and nearly black. 

271. Abakatha aqama, Moore. 

3000 ft. One specimen taken by Mr. Alfred Lindsay on tbo 
southern slopes. 

272. Tapena THWAITE81, Moorc, 

2000 — 4000 ft. Not uncommon. 

273. Antigomus angulata, Felder. 

2000 — 4000 ft. Not uncommon. Probably this is the species 
recorded from the Nilgii’is as A, potiphera in Kirby’s Synonymic 
Catalogue. 

274. Sarangesa dasahara, Moore. 

1000 — 3000 ft. The western slopes, not common. 

275. Sarangesa albicilta, Moore. 

2500 ft. The western slopes, two spccimons, September, 1888. 
It differs from Ceylon specimens in being dusky instead of white on tho 
underside of the hindwing. 
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XV . — The Psychrometer and the Condensing ITygronicter, — By S.*A. Hill, 

11. Sc., Meteorological Reporter to the Cover nment of the North-Western 

Provinces and Oudh, 

([Received August 23rd ; — Read November 7tli, 1888.] 

In contiTiiiatloii o£ liis classical rc.searcbos into the tlionual pro- 
perties of aipieoiis vapour, Hcgnaiilt turned liia attention to the subject 
of liygromotry, and a translation of his ])apcr on this .subject will bo 
found in Taylor's Hcienfiiin Memoirs, Vol. IV. The ori.u'inal paper in 
the Comptes Rendus is, T believe, not acce.ssil)Ie in India, or at all events, 
ill Allahabad. As the outcome of his researches he gave to the world 
a perfected form of the chemical or absorption hygronieicr, a new and 
improved variety <»f condensing hygrometer, siud an improved formula 
for reducing the readings of the psy chrome tt*r, or eonibinaiion of dry 
and wet-bulb thorniometc'rs used as an instrument for determining the 
degree of moisture of the air. 

The chemical hygrometer remains much as Uegnault left it, hut 
various other forms of condensing or dew point instruments have since 
been invented, though they arc not much, if at all, known, in this 
count ry. The best of Iheso are two invented by Alluard and Crova, 
llegnaiilt's cniinirynien, and both of them arc conslriieled on the sumo 
principle as bis, viz., tliab of cooling down a polished molallie ve.ssel by 
the evaporation of ether or some other volatile liquid inside it, iinlil dew 
begins to be d(ii»osiied on the surface, and noting the tempera lure at 
wliieli this effect occurs by means of a tlicrnioiiieler immer.'sed in tlic 
lirpiid. The chief difficulty in the ii.se of llegiiaulL\s form of this instru- 
ment is that the small silver ca]»sulc (now gonevally replaced by an 
eloetro-plated one of thin bras.s) in wbieli the ether is c\apoi'aled is ililli- 
eult to maintain in as high a .state of pnlisb as desirable, owing not only 
to its liability to be sci’Jitchcd, but to llie Icndeney of the .silver to beetnno 
tarnislicd by accidental overflow.s of llio ether. Tin* coiis(M|ueiieo of a 
loss of polish from any cau.se is that dew is not iibservtsl until tlio iom- 
peraturo has fallen sinnewhut below the ]m»j)er dew point. In Alluard 
instniincnt, this dillicnlty is sii]>posed lo be got over by siihstiliiiing for 
the silver surface one of gilt bm.s.s, wbieli is imieli le.<.s liable lo tarnish, 
and in Crova’s instriiuient, by making ilio silver ves.sel in the forni of a 
hollow cylinder with a horizontal axis, on the inner surfaeo of which 
cylinder dew is observed by looking through it jiarallel to the axi.«i. 
Even with lleguault’s original instrument the dillioulty is iu»t a serious^ 
one, if care be taken to liavo the vessel properly burni.><]ied to stnrt with,^ 
to i^epolish it with tiuc roiigo imincdialely before each series of obsor- 
4S 
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A'ations, and to place behind it a dark coloured acrocii when it is in use. 
For the jmrpose of tlio second series of observations, given below, the 
vessel belonging to one of Regnault’s instruments, made about 15 years 
CaRolla, was freshly oloctro-platccl, burnished, and polished by my 
own hands. 

An objection to the use of all condensing hygrometers which at 
first sight appears a seiious one has been put forward in Symons' 
Monthly Meteorological Magazine for Juno 1885 by Mr. R. Strachari, 
who says, “ A condensing liygi’omcter, Avhether Dauicirs, Rognault*s, 
Diiics’s, or Alhiard’s, has the llierinometcr’s bulb immersed in a cooling 
medium and one surfaco of the dew plate is also in contact with tho 
cooling medium, but tho surface upon which tho dew is formed is cooled 
by conduction, and is exposed to tho air, which may be many degrees, 
*50 or CO, or more, wanner. I n these circumstances when dew appears 
tlie thermometer must bo colder than the outside of the plate. When 
the dew disappears tho thermometer cannot have received the same 
addition of heat as the outer surface of the plate.’* Had there been 
any real weight in this objection, it would have doubtless been an- 
tioi]Kited by Hegnaull, who, however, merely says that tho surfaco 
on wliicli the dew is deposited has tho same temperature as tho 
liquid, because tlie metal is very thin and is in immediate contact 
with tho liquid, which must have sensibly tho same temperature 
throughout, since it i.s constantly stirred by tho bubbles of air. A 
little calculation will prove that, though the outside of the vessel is no 
doubt warmer than tho inside, as Mr. Strachau suggests, tho difCercnco 
is so small as to be of no cons(!quonce whatever. 

Suppose the vessel to bo made of copper and to be of an incli 
thick. It is usually made of brass coated with silver, tho combination 
having probably about half the conducting power of copper, and being 
therefore equivalent to one of copper twice as thick. Now at page 21(5 
of Professor Tail’s book on Heat ai’o given several experimental values 
for tho thermal conductivity of copper, ranging from 4*11 to 2 04, on the 
pound, foot, and second system of units, the mean of nil the values being 
3*3. This is the number of thermal units which wf uld ho transmitted 
per sccoml through a square foot of a plate one foot thick, if the two 
surfaces wore kept at temperatures differing by 1°. Through a super- 
ficial area of 1 square foot and a thickness of inch tho flow of boat 
would be 3‘3 X 12 X 50 = 1980 units per socond. Under tho as- 
sumption made about tho metal actually omplo^^ed, tho heat trans- 
mitted would bo half this or 990 units per second. Now suppose this 
heat is brought to the plate by air blowing at the rate of 20 miles per 
hour, — a sotpiowhat extreme assumption, at any rate in India. In one 
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second 


20 X 5280 
3600 


= 20‘33 cubic feet will come in contact with the 


given surface. Under ordinary circumstances the mass of a cubic foot 
of air is about 0‘08 lb., and its specific heat is 0*2375 ; tlif3roforo iho 
total thermal capacity of the air which impinges on the stjuaro foot in 
ono second is 20*33 x 0*08 x ‘2375 = 0*55. Let this air be cooled 
from 105.®2 ij\ to 30*7° D\ This is tlio extreme case prosoiitod by tlie 
observations below, and Is a much greater dilforenco of temperature 
than any contemplated by Mr. Strachan. The air which reaches tlio 
plate cvciy second will yield only (105*2 — 3f)*7) x 0*55 = 40*075 ther- 
mal units. Supposing this heat to be all taken up and transmitted by 
tlio plate, it can only produce a difference of temperature between the 
40*975 

two sides ccpial to * ■ = 0*0414^ F, or only about -.2^ of a degree. 


Now, when oxperinicnliiig in the open air, it is found impossible to 
determine the dew point with a degree of jirocision more niinuto than one 
or two tenths of a degree, however delicate the apparatus may bo, as 
ilio dew point is constantly varying; hence a source of error which can 
never under any oirciimslances actually occiii*riiig affect 1 ho observations 
to tlio extent of moi’o than 2s ^ degreo may bo safely neglected. 

All important practical difficulty in fho use of any form of conden- 
sing hygrometer in very dry, hoi weather, ami one which. remders tho 
use of Danieirs instrument iiiipossihlo under siieh circmnstancos, is thaf, 
without arlilieial cooling by some other means, it is almost impossible, 
by blowing or aspiration, to make ctlier evaporate rapidly enough to 
cool iho lirpiiil and the vessel which contains it down to the dew point, 
and maintain Ihcni at or near that tempera turo foj* an appreciable 
length of lime. A more volatile liquid, like bisulphide of carbon, would 
piobahly do bettor, but apart from tlie objection to the use of this li([uid 
on account of its evil siiiell, it oaniiot be used, because its fumes in- 
gtautly tarui.sli the brightly polished silver surface. In the Allahabad 
ubsorvatioiis I and 2 of iho second series, tabulated below, this difticnlty 
was got over by jiassing iho current of air Ci*om the mouth through a 
Hinall flask pac-ked round witdi crushed ice in a covered beaker, whicli 
was placed about 18 inches from the h^’gromoler and on the leeward 
side of it. Tho breath before babbling Ihrough fho ether was thus 
cooled down almost to the dew point of the external air, and its excess 
of moisture was removed by condensation in the flask. Such n method 
of attaining tlie desired result would have been inadniissiblo in a place 
altogctbcr devoid of ventilation, bnf. no olijcction to it can arise when 
the instriinients are directly exposed to our Ajn-il liot winds. ^ 

III all tho observations printed in Table 1., the thermometer readings 
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have been corrected for scale error, as determined by comparison in 
*ivatcr with a Kew standard. For the second series, these eri’ors were 
re-determined, and the standard thermometer verihed at the freezing 
point, at the beginning of April. The dew point thermometer is one of 
Casella’s with a cylindrical bulb and a long scale which may be road 
ofP with ease to the tenth of a degree from a distance of three or four 
feel. The dry and wet bulb instruments are by Hicks. They have 
spherical bulbs about -J of an inch in diameter and they have been very 
carefully graduated, their corrections to the standard at the present time 
being ns follows : — 

No. 7 (l)iy) No. 8 (Wet) 

Below 85°, — 0-7" Below 57°, — 0'7° 

Above 85°, — 0-8° Above 57°, — 0*8° 

The condensing hygrometer is much more sensitive, or responds 
much more readily, to variations in the dew point than docs the wet 
bulb thcrnioiueter. This may be partly the effect of its therinorneter 
having a largo cylindrical bulb and a capillary tube. Tims, when both 
liistrnmcuts wei‘e exposed to a hot wind oii the aftcimoon of the 7th 
April at Allahabad, the following fluctuations of the dew point were 
obsoi'ved in a period of less than three minutes : 3G t)°, 35’9''’, 3.3 7°, 
34*5”, 30*7°, 34' 4°. During this time the dry thermometer varied from 
]04'2° to I05'2° and back again to 104*3°, whilst the w'et bulb stood 
constant at 66*7°. 

Every dew point observation in the tabic, except No. 4 of Series IT, 
represents the mean of at least four sc])arato observations, made alter- 
nately at the moments of appearance and disai)pcaraiice of dew. Every 
entry under diy bulb and wet bulb. temj)cratuvcs is the moan of two 
observations made immediately before and directly after the correspond- 
ing dew point observations, and the lime to which they are referred is 
approximately the mean time of the whole sot of observations. 

Except in the Allahabad observations, in wdiieli 1 was assisted liy 
Pandit Soti iiaghubaus Ldl, a student in the M. A. class of the, Muir 
College, all the observations have been made by myself. The second 
scries has been expressly designed to determine if possible the influence 
of various degrees of ventilation upon the indications of the psychro- 
meter. 
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Table l.^IIygromctric Observations. 


Locality. 


Plaro of 
Observation. 


Date. 


Hour. 


C-.UnF.CT BO 

Kt’AniNos. 


Xsiini Tal. 
liaiiikliL'l. 
Ibidri \athj 
Do. 
Dobri. 


Vovand.'ib. 
Olisy. slifd. 
Open hillisidc. 
Do. 

Do. 


Allahabad. 


Do. 

Do. 

Do. 


r>jMnp!^!oori«*. 

Oi Do. 

7 Do. 


oc 

T— I 

11 

1131 
M 
151 

lo! 

17 

18 
19 

,20 
21 


Do. 

Do. 

Do. 

Cliakrata. 

Doob.'in. 

Do. 

Lakwar. 

Do. 

Dolira. 

Do. 

Mnssoorio. 

Do. 

Do. 

Allahabad. 

Do. 


Laboratory. 


Do. 

ColU'jrcCorridor 

Do. 

Toraadali 

Do. 

Do. 

Do. 

Do. 

Do. 

In Doorway. 
OpfMi fr)rost. 
Do. 

Ill Doorway. 
Do. 

Voramlali 

Do. 

Do. 

Do. 

Do. 

Laboratoi-y. 

Gurridor. 


May 


li. M 
1 10-301 
4 II 
17 :1 3—401 
IS 13 
29 IL 


73-3 .50 0 4-1 -5 23-70 
70-.5 .jI S 20 2| 21-U) 
59-2 49-7 41 -81 20-.59 
GS-.n, liVl 3.VM 20-(;i 
G 8 -r>, 3S-(i, 51-4| 22-43 


Ventilation. 


Lij^ht hreezo. 

C'aiin. 
Fresh hreezo. 
SJtrnnf' wind. 
Calm. 


Xpril 1711—15 


April 

M 

May 


12 

13 

13—1 


92-1 


07-2 


I 


38-f». 


2 C 1 .>- 

|1.5- 

il5- 


02-2! 07-2 .30-2 ; 
ioi.-5!»;o7 3.5-3' 
.15|105-2jGO-7 30-7j 

-1.5! O9-9L5I-2 .30-2’ 
-30! 71-3j.5H» 20-7; 
-J5. 71-4 19-51 19-9, 

I J 


1 1 |_ir,i JJO-SI 33-9i 18-0' 
lo — lU uO- 3 ! *>2 1 1 


I ' ! I 

>13— 21- 00-1:53-2 


15 -; 


20-40"! 


29-38 

29-33 

29-35 

23-50 

23.53 

23-55 

23-30 

23-50 


13-11 23-50 


|.Juno 
I July 

If 

»* 

July 


1413 
15 10 
10 

1712 

I 

I 

11.1.3 

'13 

217 

il7- 


i 7.5-2; .57'7| .3S'7', I 
1 01-3' 18 3.32-3 : 

0.5-4 IS-O; 32-2. 
j 85*1, 05-11 H-5 


23-39 
21-19 
21-49 
2.5-Sl 

— 3«'| SO-s; 02-1 1 4-3 0 : 25 80 


jl7- 

2 S 12 

i. 


-30' 93-9 71-2. 54-0' 

- 15j 91 .1, «;9 7. 52 3; 
-15, 09-3: 01-2’ .53-8 

- 30: 09-3: 59 0j 52 0. 

— 10! G9-3! 00-7* 52-7' 
— 5U; SO-l! 77-3! 75-8: 

' I ,J 

t / -0, 7b-9, 


27.52 
27-52 
23 50 
23 51 


13 — 30 : 70-1; 


23-51 

-29-15 

29-13 


Slifflit, fnan 
priiikha nver- 
licad. 

Do. 

Hot wind. 
Strong; hot 
past. 
Calm. 

Do. 

Artiliuial 

ventilation. 

Calm. 

Artificial 

vent. 

Very liijht 
air. 
Calin. 
Brei'/.o. 
Do. 
Calm. 
Artilii-ial 
venr. 
Li^hl air. 
Do. 
C.ilin. 
Ariilicial 
vent. 
Calm. 

.Sli«fht from 
pniikha. 
Breeze. 


lu Rcgnault’s memoir, above referred to, wbat is known as tlio 
convection theory of tbc psycliromolcr, first worked out by August, is 
given. It assumes that there is a cuiTcnt of air, cither vertical or hori- 
zontal, that the air arrives in the vicinity of tlio wet thermometer wit^ 
tho 'temperature indicated by the dry one, and goes away with the teiii- 
peraturo of tho wet one, and that whilst in contact with tho wet bulb it 
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becomes completely saturated with moisture. Those assumptions lead to 
the formula. 

5 * 

/ = / p , in which the symbols have the following mean- 

f = pressure of water vapour actually present in the air ; 
f = pressure of saturated vapour at the temperature t ' ; 
t = temperature of air ; 
t* = temperature of wet bulb ; 
h = height of the barometer ; 
s = spceiPic heat of air under the actual conditions ; 
d = density of vapour compared to the actual air if the pressured 
and temperatures were C(|ual ; 

L = Latent heat of evaporation at the temperature 
Dr. Apjolin, about the same time as August, arrived at a formula 
identical in form with August’s, but differing in the value assigned to 

g 

the factor Clerk Maxwell afterwards constructed a more elaborate 
h d 

formula, in Avliich the clTccts of radiation and diffusion were taken 
into account, but winch, by neglecting small (piantitios of the second 
order, reduces iuto a form similar to that hero given. 

To cuablo us to deduce with precision the liygromctic condition of 
tho air from the readings of tho dry and wet bulb thermometers, it is 
therefore only necessary to determine exactly the value of tho constant A 
of tho formula / = / — A {t — //) h. With the best values of s, d, and L 
known in 1845, tho value of A, wheu tho thermometers arc coutigrade, 

becomes a formula giving for ordinary temperatures results 

differing very little from those computed by Apjohn’s formula, in 
which a constant value of tho latent heat of evaporation is assumed. 
To verify this formula (which, with the true values of tho tlireo quan- 
tities entering into tho factor A, as afterwards determined, should have 
0‘38 iu the numerator instead of 0'429), Eognault instituted a long and 
very careful series of comparisons between tbc indications of a psychro- 
meter placed outside his laboratory window and the results obtained by 
means of a chemical hygrometer through which air from tho space be- 
tween the two thermometers was drawn. Tho degrees of humidity 
calculated from the psychroractric observations by means of the formula 
were found to be iu almost every case too high; but, when the degree 
of humidity was above 40 per cent., the psychrometer was found to givo 
results iu 131080 occordaucc with tho truth when tho numerator of A was 
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altered from 0*429 to 0’48, though, for lower degrees of humidity, this 
alteration made the air appear too dry. The same was found to bo tho 
case with a scries of observations made in tho Pyrenees by M. Izaru at 
a mean atmospheric pressure of 700 millimetres, tho standard observa- 
tions for comjiarison being those of a condensing hygrometer. 

In Begnault’s class-room, with the doors and windows closed and 
no sensible circulation of air, it was found that, by using tho same for- 
mula, tho humidity deduced was much too higli, or tliat tho factor A 
must for still air bo considerably increased. 

Since 1845, many observers have attempted to verify or improve 
upon Rcgnault’s results — amongst them iMr. H. F. Rlanford, F. 11. S., 
who, in 1876, published, in the of this Society (I*art II, VJl), 

an account of observations made in various parts of India with a view 
to determine which formula of reduction was best suited to the condi- 
tions obtaining in this country. Mr. Blanford\s general cojicliision was 
that the dew point computed by August’s formula, with llcgiiaiilt’s 
constants, from observations of the psyebrometer made under an open 
shtnl, conies very near to that observed with a condensing hygrometer, 
oven when the dew point is more than 40^ below the temperature of the 
air. Both Apjohn’s formula and Gluisher’s factors give too high a 
result. This conclusion is verified by tho observations now published, 
of which the first series has alreaily appeared in the ‘Indian Mdeuroln^ 
gical Memoirs, Vol. I. In Table II. the absolute and relative liumidities 
as given by the dew jioint instrument and deduced from the ps^ elironie- 
iric ob,servations by August’s formula are compared, and it will be seen 
that, whereas in still air, wliether in tho interior of a room or in a veran- 
dah without a thorough draught, the dedui*ed liumulities are invariably 
too high, tho formula gives results agreeing closely with the truth w'hcu- 
ever there is fair ventilation. 

Ill very strong winds tho formula gives resnlts slightly too low, 
Cor ill such couditious the assumptions underlying the theory arc more 

or loss completely verified and tho theoretical value of - should bo used 

d 

instead of the modified value adopted by liegiiaull. 
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Table II . — Deduced Jtesults, 
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22 
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9 

•1555 

7 
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- 2 
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4 
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8 
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6 

- 0251 

- 2 

•01 077 


5 

•1(579 

23 

•2307 

35 

+ •0888 

+ 12 
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0 
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19 
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31 
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7 
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14 
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-3359 

05 

•3: .53 

69 
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27 
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31 

+ -003 1 
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13 
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29 

•1832 

29 

+ •0002 

0 

•00082 


14 

•2910 

24 

•3S50 

32 

+ -090 1. 

+ 8 

•00112 


15 

•281(5 

22 

•2728 

21 

-•0118 

- 1 

0(M»77 


lO 

•4280 

2(5 

•4822 

30 

+ •0512 

+ 4 

•00097 


17 

■3930 

21 

•4208 

20 

+ 0272 

+ 2 

•00089 


18 

•4150 

68 

•4803 

68 

+ •07J)7 

+ 10 

•00119 


19 

■3979 

5(5 

•4090 

67 

+ OU7 

+ 1 

•00090 


20 
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60 

•4415 

62 

+ 0122 
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21 
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87 

•9(03 

88 

+ 0082 
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22 
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02 
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92 
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0 

•00075 


If wo neglect the variations of L, wliich arc not gi’cat for tho range 
of temperature with which wo have to deal in Indian inoteorology, tho 
moan valuo of A, in tho formula adopted, for centigrade tlrgrees and or- 
dinai'y temperatures is about 00080 ; or, if wo includo these variations, 

A ranges from *00077 to *00082. The theoretical valuo when ^ = 0*38 is 

*00063. With those may bo compared some other i-csiilts by tho same 


and other observers 

Apjohn, *00063 

Be^ault, in still air *00128 

Do. in open air with wind *00074 
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Sworykin, with fair vontilation *00072 

Doyoro, with sling thormomctcrs *00069 

Dlanford, under thormomotor sheds *00083 

Angot *00085 

Chistoni *00085 

Hazci), with artificial ventilation *00068 


In the last column of Table II. the value of this factor derived from 
each sot of observations is given. The extreme values shown in that 
column, *0012 1 and *00072, arc almost identical with those found by 
KegnanU. Tlie mean for the 11 sets of observations with good venti- 
lation is *00078, for the 0 with bad ventilation, *00111, and for the 7 
with slight but insufficient ventilation, *00101. The fact that substanti- 
ally the same valucis have been found for ^J, under similar conditions as 
regards ventilation, on the two days of observation at Allahabad, the 
first day being excessively hot and dry and the last a steamy day in the 
rains, ]ioints to the conclusion that to whatever extent this factor may 
bo dependent on ventilation, it is almost if not quito independent of the 
degree of humidity. When August’s formula is used indiscriminately 
for all conditions of wind movement, as is now dono by the Indian 
Meteorological Tlopartmcnt, the effect must bo to exaggerate considerably 
the variations of humidity both in the diurnal and the annual period. 
Observations made during tlic nights of Iho cold season, or on calm days 
ill tho rains, give too h.igh a degree of humidity, whilst those made 
during the prevalence of the hot winds in April and May yield results 
somewhat too low. 

The observations now published, if not so numerous or so accurate 
as ilioso furnished by some other observers, arc in two senses more 
extensivo tlian any I liave yet seen ; for they not only include obser- 
vations showing a greater difference between the air temperature and 
tho dew-point than is often observed in any other country, but some of 
thorn have been made near sea-levcd and others at various lieiglits up to 
nearly 11,000 feet. They thus enable us to determine whether the 
barometric pressure should bo taken into account in reducing ])S 3 'cbro- 
raetrio observations, as tho theory indicates, or whether in accordance 
with Olaisher’s assumption, recently revived and advocated by Professor 
U. A. Ilazcn,* the variiitions of pressure have no influence on the indi- 
cations of the wet bulb tlioniiometer. Selecting only tho observations 
with good ventilation, w'o may labuLate tho results as follows : — 


* American Journal o/Sric«cc, vol. xxx, Dec., 1886. 
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Series. 

No. 

Barometer. 

Factor A. 

I. 

3 

20‘59 in. 

*00084 


4. 

20*61 „ 

*00072 

11. 

12 

21*49 „ 

*00082 


13 

21*49 „ 

•00080 


9 

23*50 „ 

•00077 


10 

23*51 „ 1 

•00090 


7 

23*.55 „ ! 

*00087 


15 

1 2.^.*80 „ 

*00077 


22 

21)13 „ 

*00075 


3 

29*35 „ 

•00073 

1) 

4 

29 35 „ 

*00077 


The mean barometric pressure for the firet six sets of observations 
is 21*8G inches and the mean value of A is *00081. For the other five 
the mean pressure is 27*44 inches and the mean value of the factor is 
•00078. 

The other observations also indieatc a substantial agreement 
in the mean results, as will be seen from the following figures, though 
the value of A in their case increases slightly as pressure decreases 
owing to the prepondemting inl'uence of the relatively too numerous 
observations made in still air at Mussoorie. 


Scries. 

No. 

Barometer. 

F.aclor A, 

1. 

5 

22.46 in. 

*00092 

11. 

11 

23.39 „ 

‘ *00107 


8 

23.50 „ 

*00105 


10 

23.50 „ 

•00117 


18 

23.60 „ 

•00119 


20 

23.51 „ 

*00118 


G 

23.55 ,, 

•00121 


6 

23*56 „ 

•00124 

I. 

1 

23*70 „ 

■00083 

39 

2 

24 *10 „ 

*00098 

11. 

14 

25-81 „ 

•00112 

II 

IG 

27 52 „ 

•00997 

II 

17 

27-52 „ 

•00089 

II 

21 

29-15 „ 

•*00100 

II 

2 

29-38 „ 

•00105 

II 

1 

29-40 „ 

•00106 

Mean of first eight 

23-37 in. 

*00113 

Mean of last 

eight 

27*07 1. 

*00099 


If, without reference to ventilation, wo combine all the observations 
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in which tho pressure was above 24*89 inches, the average value of all 
the pressure observations, we find the mean value of A to ho *00091, and 
all tho remaining observations give a mean of 'OOOQ?. 

From these figures it is abniidantly evident that it is not tho com- 
bined factor of tho second term of tho formula which is constant, as 
Hazen supposes, and as was tiUcitly assumed by Glaisher in constructing 
his table of empirical factors, but only A that is so ; and, wherever tho 
pressures arc considci’ably less than at sea level, Glaisher’s factors, or 
any table constnicted on tlic assumption that variations of pressure aro 
of no account, must load to erroneous results. 

The factor A is thus neaidy if not quite independent of pressure, 
but varies with the amount of ventilation up to a certain moderate 
velocity of wind, after which it appears to remain constant, except per- 
haps when the humidity is very low, as during the hot winds. With a 
view to testing Rcgnault's opinion that tho formula adapted for ordi- 
nary open air conditions gives too low results when the air is very dry, 
we may tabulate tho values of A, given in Table II., according to tho re- 
lative humidities deduced from the temporaturo of tho air and the dew 
point. This is here done, the observations being divided into two sets by 
the limit of 40 per cent-, humidity, supposed by Rcgnault to bo that 
below which liis formula was inapplicable. 
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The largo and small values of A <arc not distributed in this tiiblc 
according to any regular law, and tho means of tho two columns are as 
nearly as poBsiblo identical. It . seems probable therefore that, when 
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Regnault got too low results by using his finally adopted formula in 
dry states of the atmosphere, this was rather the effect of a high wind 
than of the mere dryness of the air. 

The first practical conclusion to bo drawn from the discussion of 
these observations is that Begnault’s modification of August’s psychra- 
metrio formula is not likely to bo improved upon, since it takes into ac- 
count all the more important variables npon which the indications of the 
instilment depend, except the uncertain one of wind movement, and 
its constants liave been correctly adapted to suit tho condition of a 
moderate breeze in the open air. Tho second is that, if we want the dry 
and wot bulb thermometers to indicate the humidity correctly at times 
when there is no wind, we should make arrangements to ventilate them 
artifloially at tho moment of observation. This is not regularly done at 
any of our Indian observatories. 
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XVI. — Anoploplirya floolosomafcis, a nm Ciliafe Tnfusorian pamsilic in ‘ 
the Alimentary Canal of ^olosoma chlorostictiirn, W.-M., MSS. — 
By Henry H. Anderson, B. A. Communicated by Tun MiCRoscori- 
CAL Society op Calcutta. 

[Koccivcd iBt Jauuiiry ; — Head November 7tb, 1888.*] 

(Willi Plate I.) 

A wine-glass full of weeds and water from a neighbouring tank 
had been standing on my table for some days, when, one evening, having 
no fresh material, 1 began to re-examine the contents oC the glass. 
It was swarming with a sjieeies of AHolosomit , first discovered by Mr. J. 
Wood-Mason, Superintendent of the Indian Museum, and named by him 
JEolosoina chloroslictum. One of these wonns having been accidentally 
crushed by the pressure of the covorslip, among the contents of its 
alimentary canal were scon some Holotrichoiis Oiliatc Infusoria belonging 
to the genus Anoplophrya of the family Opallnhlfw. Almost every one 
of the JEolosoma taken from tbe wino-glas.s during the next week con- 
tained specimens of the Anoplophrya^ which is, I believe, a new species, 
and to which I would give the name Anoplophrya frolonomafis. It 
differs from all tho members of this genus described by Kent, except 
Anoplophrya mytUl^ in possessing a single contmetile vcsiele, and its 
shape and the form of its cndoplast distinguish it from that speeics ; 
these characteristics distingiii.sli it too from the foi-ms diseoveicd since 
•the publication of Kent’s manual by Lcidy, Ballnani, and Foul ke, as 
far as I can judge from the accounts of the discoveries of these writers 
that I have been able to get at. 

In shape it is ovjil, tapering to a point at both ends, the tapering 
portion being considcnibly produced f>osterIorly. It is from to 
^j-J-gth of an inch in length; the compound forms arc, howcvei-, consi- 
doitibly larger ; tho longest seen and measured, consisting of the ]'>iLrcnt 
form and two segments, was breadtli is 

barely half the length and the Ihickness from one ciglith to one toiilli. 
Tho eiidoplast is axial, band-shaped, extending nearly the whole length 
of tho body, in most specimens stiuiglit, though in a few somewhat 
curved or S-shaped. ft is very plain in specimens timt are drying, not 
80 clear, but still ca.sily obsciwablc, in living specimens watched in the 
alimentary canal of living JEolosoma. It is coarsely granulated, and, in 
one specimm observed, five large and highly refractive, though no' 

* Uaviiig bcoii proviously read before the Microscopical Society of Calcutta on 
Bnoombor 5th, 1887. 
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crystalline, particles of different sizes were seen in it. In most cases, 
as the body lost its vitality, the granular portion of the ondoplast con- 
tracted and became surrounded by a clear space. The surface of the in- 
fusorian is densely ciliated and finely striated in a longitudinal direciion. 
The contractile vesicle was observed with groat difficulty ; in many 
specimens examined in the body of their host it could not be scon at 
all ; in some, however, it was faintly scon, and in some very clearly ; iu 
no case was more than one observed, though numerous individuals 
passed under careful examination ; it is situated centrally above the 
cudoplast. 

When watched in the alimentary canal of the 2Eolosom(i, the Ann^h- 
phrya were usually stationary, with cilia in constant vibration. When 
by the cnishing of the worm they were forced out, they swam vigorously 
forward for a short distance and then, in almost every case, rovei’scd their 
motion, usually getting back again close to the point they had started 
from ; but they seemed at once to lose the power of motion, though their 
cilia kept vibrating for a long time. Specimens which had got right 
away into clear water soon became quiescent and lost their shape; 
those which were surrounded by the contents of the alimentary canal 
kept their power of motion for a long time, in one case for over half an 
hour. 

The multiplication by transverse fission is interesting as resembling 
the process that takes place in Anoplophrya nodulata. A number of 
different specimens in different stages of division were seen and di*awn. 
The first form showed a constriction of the posterior extremity, about 
the last quarter of the ondoplast being divided off. Judging from the 
various specimens in intermediate stages observed, this constriction 
gradually increases till the part which is being divided off is about 
twice as broad in its broadest part as it is at the point where it is attached 
to the parent form. In numerous cases a second constriction and ap- 
pearance of fission anterior to tho first was seen, tho segments re- 
maining attached. It was noticeable that the individuals in process 
of division were far larger than thoso not being divided and also that 
the segments were very much smaller than the parent form. The seg- 
ments were approximately equal to one another, though in all cases tho 
middle one, that is to say, tho one divided off latest, was somewhat larger 
than the hinder one. Tho hinder segment was iu one case observed to 
break off from the other's and commence an independent existence. 

Though for some time I was unable to find any of these Anoplophrya 
in JE<dQS(ma taken from tho same glass as those wore in which I had 
found them swarming weeks before, I noticed numerous voiy small 
dliated bodies, which were in some cases in voiy vigorous motion. 
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These were, however, so small that, oven with the aid of a im- 
mersion objective, I was unable to distinguish their structure. Possibly, 
they were iho result of sporular reproduction and wore simply immatui'e 
forms of this Anoploplirya, After an interval of some weeks from the 
time of the first disappeamnee of the parasite, I again found a few small 
specimens, but the accidental overturn of the wine-glass by a servant 
put an end to the investigation. 

EXPLANATION OP PLATE I. 

Fifif. 1. Anoplophrya (colosomatiSf n. Bp., x 4^^0; ?»., cndnplasi' or iinrlpuB, c. v., 
contractile vesiclo. 

Pig. 2. A Rppolmon ehowing rcfraclivo particles ( 7 /.) in Ihe endoplast ami an 
unu.Riially conspieiiona ooTitractilc ve.RiHo, x 400. 

Fig. .3. A S]H'cirnon which hiid conimenei-d to divide, x 200. 

Fig. i. Another in which the lisHioii had proceeded still further, x .200. 

Pig. 5. A third (hvidt'd into a ehain of throe sogmontp, x 300. 

The throe last figures Jjiiving all been draw’ii from ppeeiinens mounted in water 
exhibit 110 trace of a contractile vcKicle. 
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XVTI. — On certain Features in the Geological Structure of the Myelat 
District of the Southern Shan States in Upper Burmah as affecting 
the Drainage of the Country, — By BRiaADiJiR-GENEKAL H. Collett, 
C. B. Communicated by Dr. D. D. Cunningham. 

[Uoceived Angiisfc 18ih j — Head Nov. 17th, 1888.] 

There are some curious features in the geological structure as 
aJTectiiig the systems of drainage of the Myelat district of tho Southern 
Shan States in Upper Burniali Avhich appear to me to be novel and 
worthy of attention. 

The general geological formation in this p.art. of tho great Shan 
])latoau may be described as water-worn limestone with occasional inter- 
posed sheets and l)onldoi*s ol‘ conglomerate underlying a sedimentary 
deposit of finely divided red clay, which vaj'ics in thickness from a 
thill superficial covering up to throe or four hiindriid feet according to 
tlie amount of denudation it has undorgono. This mantle oJ‘ rod clay 
at one tiimj certainly overspread the whole country, probably at a nearly 
uniform level, for patches of it, like raised beaches, are seen clinging to 
sheltered hollows in tho black limestone ridges which riso through it 
in long parallel folds, remnants which no doubt mark tho ancient level 
of tho red clay as deposited in tho quiot depths of nn ocean or largo 
lake. Tho underljdng limestone wherever exposed to view is seen to 
have been worn into rounded hollows and projecting bosses apparently 
by tlie action of water at a time when it was oxjiosod to sub-aerial 
denudation, and it is, like limestone in other parts of tho world, full of 
clefts, crevices, and caverns wdiicli communicate with each other to 
from subterranean channels into which a gi’eat part of tho superficial 
drainage of tlic country disappears. 

To such an extent is this the case in the Myelat that, though the 
district is traversed by distinct ranges of hills, the valleys lying between 
them have not as a rule been excavated by water-courses in the ordinary 
sense of tho word, nor do they clitiin into rivers, but into holes in tho 
gi’ound, and thus we have the strange spectacle repeatedly presented to 
us of largo basin-liko depressions, and oven narrow valleys, ending in a 
cul do sac and possessing no apparent outlet for tlid discharge of their 
drainage. 

These depressions (which vary in size from a punch-bowl of a 
few feet in diameter to areas covering, as I roughly estimate, three 
or fotsT^squarc miles, and occasionally not less than two hundred feet 
in depth) are of nn altogether different character from tho “ swal- 
low holes ” or sinks ” common in districts of calcareous rocks in 
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Scotland and olsewliero, and which arc duo to percolating water dissolv- 
ing the limestone and forming superficial holes into which the overlying 
peat or soil gradually sinks.* The same general principle governs of 
course both cases ; but in Scotland tliere is only a thin covering of 
peaty soil overlying the limestone, whereas in the Shan hills we have a 
considerable thickness oE fine red clay. Tt thus happens that in the first 
case wo got only a few shallow holes, whereas in the latter vast masses 
of clay have been in tlnj course of ages carried into tho bowels of 
the earth, resulting in tho oxcas'ation of extensive depressions, tho entire 
drainage of which is carried away by .subterranean cliauncls. 

The i^rogrcsa of the excavation of those dciDrossions can bo .seen 
in every .stage. Tho conditions of tbo phenomena, it must be remem- 
bered, are a tllick covering of line clay resting on a flooring oC woatber- 
worn limestone. Tho limestone abfuiuds in liole.s .and ci’acks, into one 
of wbicb, at any given .spot, tlie rain-water, percolating from above 
througli tlic red elay, finds its way. This carries with it some of tho 
clay from just al>ovc the hole, and a commencement has been made. 
Next rainy season moro w'ater finds its w'.ay by the same route and more 
of the sub-soil is subtracted. Tn a few months or years, tho overlying 
clay becomes largely undorminod and sinks down, ami we get cither a 
small crat(‘r, if llio 8lv{i.tinn of clay be not more than ;i few feet thick, 
or, if the clay be thicker, a broad circular depression in which rain- 
water will collect to carry on the process. Now, a similar process will 
be simultaneously going on at other points more' or Ic.ss adjacent to that 
we have been consiileving, and, in the cour.se of time, tbo several craters 
or depressions I bus formed will meet and coalesce. The water as it 
escapes tlirongb tho underlying rock will enlarge its channels of exit by 
dissolving tlie limestone : more of tbo overlying rod clay will year by 
year bo j’cmoved : tluj area drained and the volume of water escaping 
will gradually augment: the ridges .separating tho contiguous centres 
of action will gradually disappear, ami it is not dilficult to understand 
how ill Clio courso of agc.s, that is, since the surf.*i(?c of the red clay became 
upraisctl into dry land, wo shall in this manner at la.st find large aiTas 
of dejiression draining into underground channels. 

Tlioso areas may even at the present time be seen in every stage 
of formation. There is tho small' cratcr-liko opening 30 or 40 feet 
across which opened out last ycai*, jicrh.aps in the middle of some poor 
man’s field, with its broken iirecipitous shies ami ragged edges : thera 
is the wide gently sloping valley extending over several hundred acres, 

• Sue Trof. A. Geikio, “ Tho Scenery of Scotland viow'ed in connection with its 
Physical Geology,’* 2nd edition, p. 30. 
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and terminating at itR lowest point in a cluster of exposed liraostono 
rocks half hidden in a rank growth of grass and bushes : there is the 
round punch-bowl-liko hollow from 100 to 500 feet across with often 
the gaping mouths of its drainage exit plainly discernible at the bottom ; 
and in the more hilly districts there is tlie deep trench- like valley, closed 
at both eiidS| and onco Bllod up to iho brim with rod clay of which 
hardly a trace now remains, and at its lowest point the exposed black 
limestone rocks through the interstices of which the entinj superincum- 
bent mass of clay must, during a long scries of years, have been carried 
away by the W’ater. 

It seems most astonishing, and, at fii*st sight, almost impossible, 
that the vast masses of red clay which, wo can plainly sec, have been 
eroded from the surface of the country can have bcon carried into the 
bowels of the earth instead of, as one is accustomed to sec, into rivers 
and seas : but thei'o is no escaping from the conclusion which I have 
endcavonred to explain. The evidence Is absolutely undeniable, and the 
fact is universally accepted by the people of tlio countiy, who when 
asked what becomes of the drainage of ono of tlicsc large basin-like 
depressions, always at onco reply that “ of course, it goes into tho 
ground,” as if it was quite tho normal state of affairs that it should 
do so. 

As a natural consequence, tho Myelat district is remarkable for 
tho absence of rivers. In the part which I know best, — comprising the 
sub-districts of Pwehla, Nankon, Nyon, Nangoii, Tlmmakan, and Piiiini, 
and embracing an area of more than 250 sciuaro miles, — the map* shows 
but one small stream, which is really nothing more than a ditch (the 
Baungdaw Chaung falling into the Inle Lake at Imloywa), to carry off 
the drainage of a country in which the annual rainfall probably exceeds 
fifty inches. 

I am not aware whether the facts T have ciidoavourod to describe 
are unusual, dr whether similar instances of tho products of denudation 
disappearing under ground are known in other countries ; but I cannot 
remember having read of such a case. 

Meiktila, Upper Burmaii. 

2hth July, 1888. 

Sheet No. 3, S. W., South Eastern TriiiiB-froTiticr Map, Survey of India. 
Calcutta, May, 1888. (Uiipiibliahcd proof.) 
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XVIII . — Notes on some Objects from a Neolithic Settlement recently dis^ 
covered by Mr. W. H. P. Driver at Banchi in the Chola-Naypore 
District, — By J. Wood-Mason, Snperinlendent of the Indian Museum, 
and Professor of Comparative Anatomy in the Medical College of 
Bengal, Calcutta. 

[Rocolvod and Read Jannary 4th, 1888.] 

(With Plates II— V.) 

At a recent meeting of this Society some ancient stone beads were 
exhibited by the Philological Secretary on behalf of Mr. W. 11. P. Driver, 
who had found them at Ranchi in tho Chota-Nagpore District. With 
these beads were associated one or two pieces of chert and some quartz 
crystals which had evidently been artificially chii>ped and flaked. Tho 
presence of these worked pieces of .'itonc amongst the beads suggesting 
the suspicion that a settlement of neolithic people similar in character 
to those of Jubalpur in the Central Provinces had been hit upon, I, 
with the goodwill of the Philological Secretary, placed myself in com- 
munication his correspondent, who has been kind enough to scud 
mo all the larger of the objects described below and, at my special 
request, a considerable quantity of fragments of diiTcront kinds of stone 
gathered without selection from the saiiio site. Amongst the latter T 
have had the good fortune to find a number of arrow-heads belonging 
to two distinct forms of the same simple type. 

OliJEOl'S DISCOVEKKD BY Mu. DRIVER. 

PI. II. represents a curious imidcment of olive-green grey unctii- 
ons clayey stone which readily absorbs moistuvo from tho hand and gives 
an ashy-grey streak wlicii grazed, however lightly, by a harder substance 
Biu'h as chert. It tapers from 20 c. in girth at the butt to 13 c. at the 
functional end, Avhich is worn as smooth as a piece of lithographic .state 
that has been prepared for the engraver, exhibiting only some very fine 
seratebes chiefly in one direction. It has throe sides, two of which arc 
fairly smooth and flat, and at right angles to one another, while tlie 
third is rough and convex. All three sides have been ‘dressed' by 
some tool, which in the ease of the rough convex sido seems to have 
been pointed. The marks of tho ‘ dressing ' arc ashy grey of a somc- 
wlrnt darker tint than the fresh .streak of tho stone. If, as seems pro- 
bable tho rough convex sido has been so fashioned as to fit the hollow 
naira* of tho hand (as in Pig. 1), the instrument is a right-handed^ 
one and must have been worked to and fro tho body of tho operator, 
in tho direction, that is to say, indicated by tho scratches on the surface 
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of its smaller ond. A second specimen in Mr. Driver’s collection 
differs only in being a little shorter. 

Millcms. 

Height from butt to fnnctioual end, ... ... 84 

Width of larger flat side at butt, ... ... ... 05 

„ „ „ at functional end,... ... 30 

„ smaller flat side at butt, ... ... 48 

„ „ „ at functional end,... ... 32 

From the nature of the unmistakable signs of wear it exhibits at the 
smaller end, as from that of its composition, I infer iliat this implement 
was used as a polisher, tliough this may not have been its original use, 
for it is possible that it may once liavo been one of tJie ‘ legs * of a two- 
legged instrument similar to one of unknown origin and use preserved 
in the Indian Museum, in which case the two examples of it, being of 
the same side, must necessarily bo parts of two similar instruments. 

A triangular wedge-shaped piece of dark purple flinty jasper boars 
evident signs of long use as a polisher or graver or both possibly. 
It is worn to a smooth, polished, and slightly convex surface on one 
of its two largo faces, the other largo face and its three sides presenting 
the natural surface of the parent rock from which it was chipped ; it 
is smoothly and extensively rounded oil and polished by use at ibo 
junction of its two largest sides, along the lower edge of which the 
polishing extends, widening on the one side towards the thin end of the 
wedge, and forming on the other a very narrow triangular facet meeting 
the principal polished surface at an obtuse angle, by which the cir- 
cumferential grooves with which some of tlic stone beads* occurring 
in the same spot arc ornamented may well luivc been engraved. The 
instrument is capable of imparting a high polish to a dull facet of a 
quartz crystal or to a cariicliau bead, aud it is an excellent luuchstoiie, 
as 1 have proved by experiment. 

Millems. 

Length, from the angle at thicker end to middle of 
thinner ond, ... ... ... ... ... GO 

* Those boads nro doubtless ei' much lalcr age tiiuii the celt, the rhigsLonc, and 
the arrow-heads described below. That they, like the iirchistoric objects, were made 
on tho spot where they have bceu found secuis satisfactorily proved by the association 
with them of bits of slonu of dilTereut kinds (chalccdonyi caruoliau, onyx, sardouyx, 
rock-crystal, etc.) dressed roughly into shupu all ready to bo ground into beads, 
of roughly groniid and imperfectly polished, but uuburcil, beads, of boads perfectly 
polished and partially bored, in fact, of boads in all stages of manufacture. They 
belong* clearly to several difforcut periods, some being quite rude (? prehistoric), and 
others quite artistic both in shapo and ornamentation, and thus indicating that 
their maunfuctarers iiud attuined to u much higher grade of civilissutiou. 
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Breadth, between the divergent ends of the two sides, 76 
Thickness at angle, ... ... ... ... 78 

I do not consider that either of the foregoing objccis is of any 
great antiquity. They may both indeed be comparatively modern. 

The most interesting of Air. Driver’s own liiids is the perforated stone 
figured in PI. Ill, Figs. 1, la. Unfortunately, little moro than one half 
of tho object has been preserved, but from what remains restoration is 
easy. The instrument is made out of a bit of actinolitc schist. It is all 
but as broad as long, and oval in shape, with one end much broader than 
tho other, which is a much larger segment of a much smaller circle ; it 
has, in fact, much tho outline if an irregular cchinoid of the genus 
Uchinodiscus. It was apparently slightly and equally convex in cv'cry 
direction on bpth its faces, and rounded at the sides and cuds, tho broader 
one of which latter ap[)cara to have seen hard service. It has a parallel- 
sided shaft-hole almost in the middle, and in the margin of tliis hole 
on one side a broad notch lias been cut cleanly and oblicpicly across tlic 
fissile planes of the stone and may possibly have been intended to receive 


a pin for securing it firmly to a wooden sliafi. 

All Hems. 

Greatest length (iaken from tlic restoration), ... 87 

,, breadth, ,, ,, 8.1 

Diameter of shaft-hole, ... ... ... U) 

Greatest thickness near shaft-hole, ,,, ... d(> 


Tho next object to be noticed is a thin and llattish celt (PI. TJI, 
Figs, t!, 2tf.) probably of black trap. It never appears to liavo been 
])olislied all over, but only to have bad the principal inequalities of its 
surfaces smoothed oil* and its edge ground, its side.s, which were 
possibly oncG narroivly rounded, are now in a nmeh battered and llaky 
cemditiun ; tho butt has been rmieb ebipjicd siuec the rough polishijig was 
done ; and the cutting edge, wliich is unequally sloped on tJie two siiles, 
is much broken and blunted by rough usage; all these lesions are 
probafdy of tho same dale, for they arc all weathered to identically 
the same dark greenish grey colour ; but a huge chip at one eml 
of ono face of tho cutting edge is darker, that is to say, is less weathered, 
and hence probably of later date, than tho rest, but even it presents a 
strong contrast in colour to the reeeut cliij) at tlie opiiosile end of the 
same face by which tho unaltered black rock has been exposed. 

Alillems. 

Length, from the middle of the butt to tho middle 
^ of the cutting end, ... ... ... ... 71 \ 

Breadth across tho butt end, ... ••• 32 

„ ,, taittiug cud, ... ... ... 51 

Greatest tliicknes£fy — • ••• ••• ... 16-5 
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Objects discovbeed by the Wbiter amongst the chips and 

FLAKES SENT DOWN BY Mr. DrTVER. 

PI. IV, Fig. 10, represents a small instrument of doubtful pur- 
pose, wliich is interesting on account of the evident signs of having been 
used it exhibits at its smaller and rounded extremity, which is much 
abraded, the abrnsion readily catching the eye from its grey colour. It 
is an outside flake of black chert which has apparently been reduced 
by flaking to the desired shape after being struck off from the parent 
lump. It measures, length 34, breadth 10, thickness 4*2 millems. 
This instrument will again be reierred to Later on. 

I now pass on to the consideration of the most interesting and 
important of the objects from the Neolithic settlement at Ranchi, 
namely, the arrow-heads I have found in relatively considerable abun- 
dance amongst the mass of cores, flakes, and unworked tnatoriiil col hooted 
for manufacture which had been gathered and forwarded to me by Mr. 
Diaver, who, since the nature of these objects was demonstrated to him 
by mo, has been fortunate to find two fine specimens, one of rock crystal 
and the other of chert. 

With the single excoptioii of the acjutoly-pointod tanged and barbed 
specimen reported from India by Mr. John Evans, F. R, S.,* on the 
authority of Prof. Buckman, no worked stone arrow-heads appear to have 
previously been rccoi*dcd fTOin India. For, though my friend IVofessor 
Valentine Ball, F. R. S., in his paper on the Forms and Geographical Dis- 
tribution of Ancient Stone linplenicnls in ludia,t states with the greatest 
confidence that certain flakes of chert, agate, etc., which he exhibited at 
the reading of his paper, “ were uiidoubtetlly used as lamjcts, knives, 
arrow-heads, etc.,” yet ho does not appear to have been acquainted 
with a single specimen the niituro of which as an aiTow-head was so 
clear and so indisputable as to justify its being entered as such in the 
list of localities in India where stone imidemeiits have been discovered 
which is appended to his paper. Mr. H. B. Foote, another authority 
on this interesting subject, in a paper recently read before this Society, 
speaking apparently for India generally, makes the following remarks, 

“ A remarkable fact with reference to the varieties of weapons and 
tools made by the Neolithic people of South India is the absence hitherto 
of any traces of their having manufactured stone arrow-heads, such as 
are frequently found in other countries occupied by tribes who had 
attained to a very similar grade of cmlization. it is hard to imagine 
that the Neolithic people of the Dcccan were unacquainted with the 

* Ancient Stono Implnmoiita of Great Britain, p. 361. 
t P. B. I. A. 1879, Ber. 2, vol. p. i, 388 ob soqq. 
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use of tho bow prior to the first inirodnction of iron. That thoy used 
brass after becoming acc|aainicd with iron is clearly proved by the 
discovery of unquestionable iron armw-lieads in the Patpad cache and 
in many prehistoric graves in the South. With an abundance of stone, 
such as agate, chalcedony, lydiau atone, jasper, and chert, fit for mak- 
ing arrow-heads, it is certainly most romarkahle that no true worked 
arrow-heads have yet lieeii found, and it is most desirable that .all pre- 
historic explorers in India should pay special atlmiiiou to this point. 

I liavo found some few Hakes of chert and jasper that might have been 
used to tip an arrow, but J have found and seen none that wore obvi- 
ously jircpared for that purpose.” 

Of the objects which have been cleionninod by me to be arrow- 
heads no less than six, four of one .and two of th(» other of the two 
distinct forms r(ii)rcsentod in the collection from Uaiiehi, arc without 
doubt of this nature, for in addition to having the a 2 )i)roj)nate sliapo, 
in addition to being of such a form that thoy might have bocii used to 
tip ail arrow, they have been obviously prt‘pared for that purpose, having 
been arlilicially worked cither near the butt or at iho sides into 
notches for tho rpooplioii of cortls for securing them to their shaft. 

The specimou ropvosontod in Fig. I of PI. IV, a very sharp and 
perfect one of chalcedony, has ihe bidt-cnd roughly notched. It is 
iniich weathered white and clings strongly b) iho Longue when touched 
thereby. 

That represented in Fig. 2, of black chert, has the butt worked by 
chipping and .abrasion into very evident latfiral notches ; ils ]u)iiit has 
been broken off at a joint in the stone. Tlio working at the hntt is less 
Avoathered than the stem, or inthci* the stem is only slightly wea- 
tliercd and the worked butt looks almost fpiito fresli, and glossy. 

Fig. 3 re])rc.soiits a coarse and heavy spcajinien of cliert deeply 
weathered to a dirty pale clay brown from black jirobahly ; it is hliinted 
cither by use or exposure, at Iho lip; it has hocni roughly worked 
at the' sides towards the base inio notcJies, and when mounted on 
its shaft must have been covered for ncnrly lialf its leugtii from the butt 
by the cords and resin or gum by which it was no doubt bound to ils 
siiaft, to whicli it must have lent a rather clumsy ajqiearaiiec. 

Fig. 4, of bl.-ujk non-wcathored eJiort, is widest at the butt and 
iliorcforc Avaa well adapted for secure tixturo to the shaft witliout t he aid 
of any notches. 

Fig. 5 is a particularly interesting spooinieii, hocaiiso it. without an^L 
doubt presents us with a most chamcteristic example of a contrivance 
for attachment which is, or until lately was, still in vogue amongst 
modern savages for their arrow and lanco-hciuls, and of whicli numerous 
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beautiful examples have come down to us from prehistoric times in Europe. 
I alludo to the notches which are placed opposite to one another ono on 
each side between the barbs and the stem in one fonn of ari*ow-hcad, 
and of which two pairs aro present in some European flint spear-heads 
of Neolithic ago. The specimen from llanchi which exhibits this in- 
teresting pcculianty is a broad leaf -shaped arrow-head of white quartz. 
It b(?ars on each side at rather less than half way along its length from 
the butt a rounded indentation, by the aid of whicli doubtless it was 
attached to its shaft much after the manner dcj)ictcd in the accom- 
panying adaptation of Fig. 10 1 of Nilsson’s *Stoiio Ago* representing 
a stone arrow-head from California monnted on its shaft. 

Fig. 0 represents a chert arrow-head found by Mr. Driver. This 
.specimen — the original colour of which cannot be ascertained, because it 
i.s weathered to a dirty clay grey — has no notches, but on the contrary 
has tJic biLso .somicireularly rounded, like typical liritish lcaf-sha])od 
arrow-heads'* of Neolithic age. 

Fig. 7 la a ro(jk-ciystal arrow-head found by Mr. Driver. It is 
worked into a slight notch on each side of iU thick taiig-likc base. 

Figs. 8, 9, and 12 of PI. V represent three simi)Jo trihedral arrow- 
heads— all of black chert — of which Fig. 8 is slightly weathered, 11, 
scarcely at all weathered, presents a largo notch on the i-iglit side, and 
12, weathered to the colour of fnllcr’s-oarth, a projection on the left 
side. All three are so shaped as readily to have been secured to their 
shafts by cords and gnm without the aid of special notches. 

Fig. 10 represents an octahedral arrow-hcail roughly but skilfully 
hewn out of rock crystal. 

Fig. 0 is a not vciy successful representation of a pretty little 
leaf-shaped si)ccinien in milky quartz, and Fig. 7 another of similar 
form in reddish chert. 

Fig. 11, similar in form to tliat represented in Fig, C of PI. IV, 
is of pale brown-coloured chalcedony weathered white so as to bo 
adherent to the tongue like the subject of Fig. 1 of PJ. IV. 

The most interesting and remarkable of all tho objects I have picked 
out of the material so kindly gathered foi me by Mr. Driver aro un- 
questionably those represented in tho first five figures of PI. V. Pour of 
them aro, there can, I think, be no doubt, chisel-cdged arrow-heads 
similar to those which have been found in Egyptian torabst — in several 
cases still secured by bitumen to the shaft, — and on Neolithic sites iu 
different parts of Europe^ including oven tho British Isles. 


* Evans, op. cifc. 333, figs. 281—4. 
i Evans, op. cit. p. 329, fig. 272. 

Evans, op. cit. p. 352, 353, iig. 342, and Espy. p. 3G5, fig. 344. 
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Fig. 1, PI. V is of black chci*t with the original brown crust re- 
maining oil one side and on the butt end ; its hollow' catting edge and itii 
angles are extremely sharp. 

Fig. 4 is a pretty little specimen in gi’een chert. 

Fig. 3 of slightly translucent black chert, with the original grey- 
crusted surface of the parent stone remaining on the triangular facet 
which slopes to the cutting edge, has it angles obliquely and symmetri- 
cally cut off. 

Of the four specimens which are hen* tigured and described as 
arrows of the chisel-edged type, Fig. 2 is the most interesting from the 
presence of lateral notches for the reception of liganionls rendering it, to 
say the least, in the highest degree probable that the specimen is a veri- 
table arrow-head of the ehi.sel-Gdgcd type and enabling one to feel more 
sure that the nature of the three spccimeihs thai possess no notches has 
been cori-ccMy interpreted. It is of ojiatpio reddish yeJloiv chalcedony 
weathered wliito and become strongly adherent to the tongue by long 
exposure to the action of water containing carbonic anhydride in solution, 
by which a soluble constituent of the stone has been removed from the 
surface and a chalky .substance greedy of moisture left behind.* In this 
case both the notches have been made from the same side, but in tbe 
cases of Figs. 2 and 5 of PI. IV, from opposite sides, of the stone, op- 
posite faces of the arrow in the latter and tJic same face in the former 
sloping to the bottom of the notches; this difference is, as I find by 
experiment, explained by the worker having turned the stone over for the 
purpose of making flio second luitcli in the latlov, but not in the 
former. I have also found that similar notches can readily bo made 
by pressing such a Hake as that represented in Fig. 10 j>f PL TV with a 
grating movement hard upon another of the same substance, and that 
the active flake becomes similarly abraded grey in the jiroccss. 

In the four preceding figures (a.) refers to the inner or core face, 
and (6.) to the outer or worked face of the arrow-head. 

Pig. 5, of very fine grained and compact pale grey vitreous quartzite, 
has been w'orked at the ba.se in a manner similar to Fig. 2 of PI. IV, 
and is, I am inclined to tliink, an arrow-head of the same type which 
has become a chisel-edged one by the accidental loss of its point at a 
joint in the stone. 

A form of worked flake which is, I think, of too frequent occur- 
rence to bo accidental merits a brief notice. It may be described as a 
broad and short croscont-likc sharp wedge from 21 to 35 millems. in 

Tlio (a) niul tho (jS) silica of llerzolins, tlie one white and insolnblc, the other 
transparent horny and soluble in water. Evans, op. eit. p. 450. 

61 
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breadth by 7 to il 1 in length only, with a Rtraight cutting cdgo and a 
finely chipped arched blunt * back.’ Tt occurs in chert, chalcedony, and 
quartz. It is possible that it may be a short and broad form of the chisel- 
edged type iiiteiidcd to be attached to its shaft by means of some resinous 
substance only, and that it may be the stone prototype of the iron-lieaded 
arrow of similar shape which is referred to by Mr. Evans on p. 353 of 
his book on the ancient stone implements of Great Britain. 

That all the arrow-heads were made on the spot where they have 
been found seems to be satisfactorily proved by flakes, cores, and raw 
materials for manufacture occumng in profusion witli them. 

The form and relations of the corc.s, flakes, and arrow-heads suggest 
the view that the last-named were first skotclied out, so to speak, by 
flaking on the nuclei, then struck off, and finally 3Jotched or otherwise 
worked. 

The chert core represented in Fig. 8 of PI. [V ]>artially illustrates 
this. Fig. 9 is a chert core from wdiich some of tlie thin band-shaped 
flakes that are so abundant at Ranchi have bi^cn struck. Cores of quartz 
crystals and rock crystal also occur. 

1 class all the worked specimens as notched rather than as * tanged * 
arrow-heads, because there has been no attempt to adapt the flakes for 
insertion in a cleft of the jdiaft by reducing their oiiginal thickness 
at the butt, and because there is ahvays a more or less distinct * neck ’ 
between the butt-end and the blade ; though I do not insist that none of 
them were let to some extent into the shaft. 

All the arrows (except 7 and 10 of Pis. IV and V) arc flakes and 
they present two faces, a flat or inner or core face, with a more or less 
evident bulb of percussion, and a flaked outer face. They may be called 
flake-arrows. The simplest of them rAoscly resemble the obsidian 
flake arrow-heads of modern savages. 

The following arc the mea.surem(}nfs of tlio arrows-heads and 
coi-OR : — 

I'l. TV, 

Fig. 1. liongth, 38, braidih 10, thickness 8'5 mm. 

2. Length, tip 
restored, 26 

without tip 20'4, breadth 12‘2, thiuknoss 4 „ 

3. Length, 43, breadth 24*5, thioknosa 10‘8 „ 

4. Length, 21*4, breadth 16, thickness 7'7 „ 

5. Length, tip 
restored, 26*3 

without tip 23*6, breadth 21*5, thickness 6‘8 „ 

6. Length, tip 
TOBtored, 28*0, 

without tip 26*7, breadth 16*0, thicknesB 5' 7 „ 
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7. Lrd^iJi lu'eadth 15‘<5, t.hick»csa S'J' nmi. 

8. LeugUi 20‘4, breadth 14‘9, tliiekncas 18*5 „ 

9. Lenj'ili 37, breadth 27, tluekneas 17*8 

10. lienj'tli 34, breadth 10, .liif;l«ne«a 4‘2 „ 

PI. V. 

rify. 1. Leuj^lli 19‘8, bmndth 13*8, iliicknofiM 0*3 ,, 

3. Leiif'l.li 21'7, breadi h 18, tliicknoMH 0*0 „ 

3. 17‘8, breadth 15-5, tliiekuo^ss 5 „ 

4. Lc-rij^th 13*3, breadth 12-8, tliickiiess 5 8 „ 

5. Length 23*7, breadth 14*7, thickness 4'9 

d. beiij'tli l'J*4, breailtli 13*2, thickiiecis 3 7 

7. Lctijsth 17‘5, breadth 1U*1, tliickaoHs 3*8 

8. Lenj'ili 23*0, breadth 14*5, thioknc'js 0*7 „ 

9. Lentil 3.V5, breadth 1.5*0, tbieknesM 14*-1 , 

10. I.enfjth 28*7, breadth 21, tliickness 11 ,, 

11. 1.eiigtli 2.5*3, lireadth 15 1, tbu‘ku'*ss 8 

12. Leiigtli 35*0, breadth 100, thioknesM 10*5 .. 

As in Neolithic scjttlenuMils elsewhere, lliere occur iu iibiunUncc at 
Kiiiuihi, in the soil witli tljo implements, not only unwovked cpiartz 
erysljils, (piartz of various kinds, <*hcrl, jasper, and other .stones, suiUblo 
for the manufacture of tools and weapons, and evidently collected 
tor that purpose, as has already been slated, but also lumj)s of red earthy 
liauuutitc,* some of which have not been used, but some on tlie other 
hand have been rubbed down to a smootli surface on .-i flat stone or 
scraped in the production of the red ingnient which all sav.age.s from 
the very earliest prehistoric times to tlie present day have delighted 
ill. On the subject of this rod jugmeut Mr. Kvaiisf writes: “’Diero 
can be little doubt of thi.s reil pigment having been in use for what 
was considered a ])ersomil dcconition by the Neolithic «)ccupants of 
tJreat hritain. Jlut this use of red paint dutes buck to a far earlier 
period, for pieces of hiematito with the surface scraped, apparently by 
means of flint flakes, have been found in tho Frciicli and liclgiaii caves 
of the Reindeer J’eriod, so that this rod pigment appears to hav(i been in 
all ages a favourite with savage mau. The juactice of iuierring war- 
paint with the dea<l is still observed amongst the North American 
Indi.ans : — 

The paints that warriors love to use 
Place here within his hand. 

That ho may shiue with ruddy hues 
Amidst the spmt land.*' 

» It has been recorded from the Neolithic Sotilouients of .<outh India, by 
B. B Pooto, J. A. S. B. 188G, vol. Ivi, pt. ii, p. 271. 

t Op. cit., p. 238. 
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The savages of the Andaman Islands still use a red pigment for 
decorative purposes, as also do the Bhutca women to be seen in Dar- 
jeeling. 

Worked flints and other stones of similar palaiolithic simplicitj^ 
but from their mode of occurrence no doubt also neolithic, have 
been discovered in the Solomon Islands (Long. 154^ to 163° E., Lat. 
6° to 11^ S.) by Mr. H. 15. Guppy,* who states that they “arc com- 
monly found in the soil wlicu it is disturbed for ]nirpoRCs of cultivation 
and are frequently exposed after heavy min.*’ 

P. S.— Since tli(‘ above notes were written, several more boxes of 
relics, including some fine polished celts, of which I hope shortly to pre- 
sent an account, have been received from ^Ir. Driver. 


* The Solomon J elands and tlicir Natives, Loudon, 1889, pp. 77—78. 
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WHERE MUCH DAMAGE WAS DONE. 




ANONYX AMAUP-US. 
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